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MNOACHUTEJIbHASA 3ATINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHUI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOM mporpammel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENmu TmpernojaBaHus y4eOHOTO
npeaMera «PU3ukKay.

[Iporpamma mo ¢Qu3ukKe Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHs COCTaBJIeHA Ha
OCHOBE MOJIOXKEHUI M TpeOOBaHUI K pe3yibTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpa3oBaTellbHOM mporpaMmebl, mpenctaBieHHbix B PI'OC OOO, a Takke C yd4eToM
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILENIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «Pusukay.

Copepxanue  mporpaMMmbl 10  (u3MKe — HampaBieHO  Ha  (OpMHUpPOBaHUE
€CTECTBEHHOHAyYHOW I'PaMOTHOCTH OOYYalOIIMXCS W OpraHu3alMio HM3ydeHHs (U3MKH Ha
NeSITeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYMTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBanuit PI'OC OOO Kk MIaHUPYEMBIM JIMYHOCTHBIM U
MEeTanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHs, a  TaKKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUsl.

[IporpamMma mo Qu3suke ycTaHaBIMBaeT paclpeielieHne y4yeOHOro maTepuana o rojaam
oOydenuss (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUS MPEIMETHOTO COJEpKaHus U Yy4eTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pa3paboTaHa ¢ IeNbI0 OKa3aHHUsI METOANUYECKON MOMOIIH YUUTEITI0
B CO3/IaHUH paboueil MPOrpaMMBbI 10 y4eOHOMY TIPEAMETY.

®u3zrKa ABISETCS CUCTEMOOOPA3YIONINM JIJIsl €CTECTBEHHOHAYUHBIX YU4EOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydyaeMbIX XUMUEH,
OunoJioTHel, acTpoHOMUEH U (PU3MYECKO# reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBiseT HauOoJiee sicHble 0Opa3lbl MPUMEHEHHS HAay4YHOrO MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YEeHUs JOCTOBEPHBIX 3HAHUM O MUpE.

OpaHa u3 TIaBHBIX 33734 (U3NYECKOro oOpa3oBaHUs B CTPYKType oO0Iiero oopazoBaHUs
COCTOMT B (POPMHUPOBAHUH €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢u3uku Ha 0a30BOM YpOBHE MpEAINoiaraeT OBJAJCHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTeCTBEHHOHAYUYHYIO TPAMOTHOCTb:

® Hay4HO OOBSCHSTH SIBICHUS,

® OILIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;

® UHTEPHPETUPOBATH JAHHBIC U UCIOIH30BATh HAYYHBIE JJOKA3aTENbCTBA [Tl TIOTYYCHUS

BBIBOJIOBY.

Henmn wn3yueHuss QU3MKUM Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs ONpPE/AEICHbI B
KOHILIETIIUH TpernogaBaHusi yueoHoro npenMera «Dusmka» B 00pa3oBaTeNbHBIX OPraHU3aUAX
Poccuiickoit @enepariuu, peaan3yonX OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI.

Henu usydenust Gu3uku:

e npuoOpeTeHHEe HHTEpeca M CTpeMJeHHs oOOy4alolMxcs K HAaydHOMY H3yYEHHUIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE TMPEACTAaBICHUI O HAYYHOM MeETOJle¢ TMO3HaHUs U (opMHpoBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK Pe3ylbTaTa U3Y4CHHsSI OCHOB CTPOCHHS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;
e (opMupoBaHHE MPEJCTABICHUNA O POK (HUBUKU ISl PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld npodeccnoHaIbHON
NESITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajbHEHIIIEMY OOYUYEHHUIO B 3TOM
HaIpaBJICHUN.
JlocTiokeHre STHX Iefiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00€CIICUNBACTCS PEIICHUEM CIEAYIONINX 3a/1a4:
e npuoOpeTeHHe 3HAHWKA O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHUX,
TETUTOBBIX, IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e 1puOOpeTeHHEe YMEHHMH ONHChIBaTh U OOBACHATH (PU3UUECKUE SBJICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUIA;,
® OCBOGHHE METOJIOB PEIICHUS MPOCTEUIIMX PACUYETHBIX 3a7ad C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIeNEeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® pa3BUTHE YMEHWH HAOIIONAaTh MPHUPOJHBIC SBJICHUS W  BBINOJHATH OIIBITHI,
nabopaTtopHble pabOThl M 3KCIIEPUMEHTANIbHBIE HCCIEAO0BAaHUSA C HCIOJIb30BAHUEM
M3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOGHHE TNPHEMOB PadOTHI ¢ WHPOpPMANUEH (PHU3NUECKOTO COACp)KaHUS, BKIIOYAS
WHPOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHUSX (GU3WKH, aHAIM3 W KPUTHYECKOE
OIleHUBaHMUE WH(POpPMAIIUK;
® 3HAKOMCTBO cO chepamu NMpodecCUOHATLHOM MeATEeILHOCTH, CBA3aHHBIMU ¢ (U3UKOM,
U COBPEMEHHBIMHM TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHXEHHAX (U3NYECKOI
HayKH.
OO6miee 9ncii0 4acoB, pEKOMEHIOBAHHBIX I M3YYCHHS (PU3UKU Ha 0a30BOM YpOBHE, —
238 vacoB: B 7 kjacce — 68 yacoB (2 yaca B Hezeno), B 8 kiracce — 68 yacoB (2 4aca B HEJEIIO),
B 9 KJiacce — 102 yaca (3 yaca B HEJICITIO).

[Ipennaraemeiii B mporpamme 1o ¢u3uke mNepedeHb 1a00paTOPHBIX PabOT U OIBITOB
SIBJIIETCS PEKOMEHAATEIbHBIM, YUUTEIb JIeIaeT BHIOOP MPH MPOBEACHUN Ja00PATOPHBIX paboT U
OTIBITOB C YYETOM UHIUBUIYAIbHBIX 0COOEHHOCTEN 00y4arommXcsl, CIICKa SKCIIEPUMEHTAIbHBIX
3aJlaHu, MpeiaraeMblX B paMKax OCHOBHOTO FOCY/JapCTBEHHOT'O IK3aMeHa Mo (PU3UKe.



COJEPKAHUE OBYYEHUA

7 KJIIACC
Du3uKa U €€ posib B IO3HAHUHM OKPY/KAIOLIEro MUpa.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMUMHBL M3Mepenue ¢usudeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTe n3MepeHnii MexyHapoiHasi CUCTEMa €IMHMII.

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAyKH H3Y4aroT NMpUpoay. EcTecTBeHHOHAay4YHBIN
METOJl IMO3HaHMWS: HAOIIOJEHHE, IIOCTAaHOBKAa HAay4yHOTO BOIPOCA, BBIABM)KEHHE TIMIIOTES,
SKCHEPUMEHT [0 TMPOBEpPKE THUNOoTe3, O0ObsicHEeHHe HalmogaeMoro spieHus. OnucaHue
(u3nyYeCcKuX SABJIEHUHN C TIOMOILBIO MOJEEeN

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIEC SIBJIICHHUS.

2. ®usnueckue NpuOOPHl U MpoLeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U IU(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue LEHbI IeICHUS IIKaIbl K3MEPUTEIHLHOTO NMpHoopa.

N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Onpenenenne pa3MepoB MAJIbIX TEJ.

AN SN

W3mepenue temmeparypbl MpH MOMOLIM >KUAKOCTHOTO TEpPMOMETpa U JlaT4MKa
TEMIEPATYPHI.

6. IlpoBeneHue wuccienoBaHHs MO MPOBEPKE THMIOTE3bl: NAIbHOCTh MOJIETA IIApHKA,

MYIIEHHOTO0 TOPU30HTAIBHO, TeM 0OJIbIle, YeM OOJIbIlIEe BHICOTA MYCKa.

IlepBoHaya/bHbIE CBeIeHUS] 0 CTPOEHUM BellecTBA.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONbITHL, JI0Ka3bIBAIOIINE
JMICKPETHOE CTPOCHUE BELIECTBA.

JIBukenune uacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTUI[ C TEMIEPaTypOM.

BbpoynoBckoe naBwxkenue, muddysus. BzauMoneilicTBue dYacTull BeUIeCTBa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

Ar pEeraTHuei€ COCTOAHHA  BCILICCTBA: CTPOCHUE TIa30B, KHUIKO cTei u TBCPAbIX
(KpI/ICTaJ'IJ'II/ILICCKI/IX) Ten. B3aumocBs3b MCKAY CBOMCTBaMU BEIECTB B Pa3HbIX arperaTHbixX

COCTOSIHUSIX U UX aTOMHOMOJIEKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUMN
BOJIEL

Hemoncmpayuu.
1. HaGmroneHnue 6pOyHOBCKOTO JIBHKEHUSI.
2. HaGmonenue nuddys3uu.
3. HaGmionenue siBieHUiA, OOBSICHAIOMUXCS MPUTSHKEHUEM WU OTTAKUBAHUEM YaCTHI]
BEIECTBA.
Jlabopamopusie pabomot u onvimol.
1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).
2. OmbITH IO HAOIOJICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B.
3. OmnbITh IO OOHAPYNKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPHUTSIKEHUS.
JABukeHue U B3auMoaeiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. PacyeT myTu U BpeMEHU JIBUKEHUS.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 0ObeMa BEIIECTBA.

Cunma Kak XapakTepucTuka B3aumojenctBus Ten. Cuiia ymnpyroctd W 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTByromas cui. Cuna TpeHus. TpeHne CKOJIbKEHUS U TPEHUE TMOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJIEHCTBUHM TEl.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHue CpeaHEl CKOPOCTH CKOJBXKEHHsI Opycka WIM IIapuKa MO0 HaKJIOHHOU
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

JaBJjieHne TBEPABIX TeJ, ;KMIKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA Tra3a oT oO0bema, Temnepatypsl. [lepenaua naBneHuss TBepAbIMU TEIaMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IlHeBMaTHueckue MalmMHBL. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
riyounbsl.  [mapocratumueckuii  mapagokc. CooOmiaromuecs cocynsl. ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obonoukn 3emimn. OmbiT Toppuuermnu. M3mepenue armocdepHOro naBieHUs. 3aBUCHUMOCTH
aTMOoc(epHOrO JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubopbl i u3MepeHUs
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha NMOTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCy/Ibl.
4. I'mapaBiIMUYECKU Mpecc.
5. TlposiBneHue aeicTBHs aTMOCHEPHOTO TaBICHUSI.



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Teina |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue naBaHWs TeEJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS NIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie padbomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&Ma MOTPYKEHHON B KHUJIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, ACUCTBYIONIEH Ha TeNO, NOrpyXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHUE €€
IrPy30II0AbEMHOCTH.

PabGora u MOIIHOCTB. JHEpPrus.
Mexannyeckas pabota. MOITHOCTb.

[IpocThie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus

phluara.

Koadpdu

[IpumeHeHre mpaBuia paBHOBECHS phlyara K OJOKY. «30JI0TO€ MPaBUJIO» MEXaHHUKH.
nueHt mnoJsiesHoro geictBus (manee — KIIJ) mpocteix mexanm3moB. I[Ipocteie

MEXaHU3MBI B 6I>ITy N TEXHHUKE.

Mexannueckas sHeprus. Kunernueckas W mnoTeHUualbHass »Heprus. llpeBpamienne
OJHOTO BHJa MEXAHMYECKOU SHEPTUH B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. TIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnwie pabomel u onvimel.
1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHHUH Tela IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBHii paBHOBECHSI phlyara.
3. Usmepenune KIIJ] HakIOHHOM MJIOCKOCTH.
4. H3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTHUU.
8 KUIIACC

TenaoBble ABJIEHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOM TeOpUH CTpOeHus BelecTBa. Macca
U pa3Mepbl aTOMOB UM MOJIeKyJl. OIBITBI, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKOU TEOPUH.

Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOro cocTosiHUi BemecTBa. Kpucrammnueckue u
amopdHuble Tena. OObsCHEHNE CBOMCTB I'a30B, )KUIKOCTEH U TBEPIBIX T HA OCHOBE MOJI0XKEHUH
MOJIEKYJISIDHO-KUHETHYECKONH Teopun. (CMauumBaHWE W KalWULIPHbIE sBJIEHMS. Temsosoe
pacIIupeHHE U CXKaTHE.

Temneparypa. CBs3p TemmepaTypsl €O CKOPOCTbIO TEIUIOBOTO JIBJKEHUS YACTHULL.
Buyrpennss oHeprus. CrocoObl W3MEHEHMs BHYTPEHHEW SHEpruu: Temonepenadya u
coBepiieHre padoTel. Bujpl Teronepeaadn: TeIONPOBOAHOCTb, KOHBEKIIMS, U3ITyUEHHE.



KonuuectBo TemnoTel. YienbHass TEIIOEMKOCTh BELIECTBA. T€IIO0OOMEH M TEIIOBOE
paBHOBecue. YpaBHEHHE TEIUIOBOTo Oananca. IlnaBieHune W oTBepAeBaHUE KPHCTALTMYECKUX
BEIIECTB. YJenpHas Temiora IutaBineHus. [lapooOpazoBanume u KoHjaeHcarus. lcmapeHwue.
Kunienne. YnenpHast Temnora mapooOpa3oBaHUs. 3aBHCHMOCTh TEMIEpaTypbl KUIEHHS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPAILEHUs] SHEPIUH B TEIUIOBBIX IIpOLIECCcax.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6mronenue auddysuu.

Habmronenue siBjaeHn cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.

Habntoenue TemnoBoro pacinupeHust Tel.

W3menenue naBieHus ra3za npyu U3MEeHEHUU 00bEMa U HarpeBaHUH WM OXJIAKICHHUH.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buasl Tenonepenayu.

OxnaxxkJieHue Npu COBEPLICHUH paOOTHI.

W ~NOU bk WNRE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN pa3INYHbIX BEIECTB.

. HaGmronenue xumnenus.

. Habnionenue nocrosiHCTBa TeMIlepaTyphl MpH IJIaBJICHUU.

13. Moeny TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuwie pabomel u onvimel.

1. OnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.
OnbITHI 0 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIM caxapa.

[
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3. OnpITHI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ.
4. OrnpeneneHne 1aBJICHUs BO3ayXa B OJIJIOHE IIMPHUIIA.
5. OneIThl, JEMOHCTPHUPYIOIIUME 3aBUCHMOCTh [ABJICHHUS BO3JyXa OT €ro o0bémMa

HarpeBaHus WIH OXJIaKICHUS.
6. IlpoBepka TruIMOTE3bl JMHEHHONW 3aBUCUMOCTH JJIUHBI CTOJIOMKA KHUAKOCTH B
TEPMOMETPHUECKOMN TPyOKe OT TeMIIepaTyphbl.
7. HalGmioneHnue u3MeHeHHs] BHYTPEHHEW SHEPruu Teja B pe3yNbTaTe TEIUIONepenadyu u
paboThl BHEITHUX CHUIL.
8. HccnenoBaHue siBIEHHS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJIOIHOM U TOpsSYeid BOIBI.
9. OmpeneneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW NpU TEIIOOOMEHE ¢
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.
10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue nporecca nCrnapeHusl.
12. OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.
13. Onpenenenue yaenbHON TEIUIOTHI IUIABJIECHUS JIbJA.
DJIeKTprUYecKre U MATHUTHBIE SIBJICHHSL.
Onektpusaius Ten. J[Ba poaa 3JeKTpUUYECKHX 3apsaoB. BzaumonelcTBue 3apsyKeHHBIX
ten. 3akoH KymnoHa (3aBUCHMOCTH CHIIBI B3aUMOJCHMCTBUS 3apSKEHHBIX TET OT BEIUYUHBI
3aps/I0B U PACCTOSIHUS MEXIY TEIAMM).



Dnekrpuyeckoe noJie. Hanpsok€HHOCTH 3ieKTpudeckoro mnojst. [IpuHuun cyneprno3unun
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHMUS DJIEKTPUUYECKOTO0 Toka. VcTounukm
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
MPOBOJIHMKA. YJEJIbHOE CONMPOTHUBIEHHE BemecTBa. 3akoH Owma s ydacTka Iemu.
[TocnenoBarenbHOE U ApAILIEIBHOE COSTUHEHNE TIPOBOTHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TTOTPEOUTENHN IIEKTPUUIECKOM dHeprun B ObITy. KopoTkoe 3ambikaHue.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJEKTPOJBHUTaTelh TIOCTOSHHOTO ToKa. lcrmosib3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnekrporeHeparop. CrocoObl TOMYyYEeHHs] DJICKTPUUECKOW DHEPruu. OJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4ecKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH IOCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielicTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EJICHHs] TIOJOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. DJEeKTPOMarHur.
. JleficTBHe€ MarHUTHOTO TOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTH OCTOSHHOTO TOKA.
. UccnepgoBanue siBIIeHUS 3JIEKTPOMArHUTHOW MHYKIUU.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.
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Jlabopamopuwvie padbomot u onvimel.

OnBITHI M0 HAOTIOACHUIO JICKTPU3AINH TET UHIYKIIUEH U PU COTPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIsI Ha TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IETTH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u peryampoBaHue HaIIPSKEHUS.

o vk wNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEpPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COIPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIUHbI, TUIOIAIN [TOIIEPEYHOr0 CEYEHUs U MaTepHara.
8. IlpoBepka mpaBuiia CIIOKEHHS HAIPsDKEHUN MpU TOCIEN0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka nmpaBuia JIjsl CHJIbI TOKA MpU NapajiIeIbHOM COEIMHEHUU PE3UCTOPOB.
10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
11. OmnpenienieHre MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JIAMIIOUKY, OT HaIlpsHKEHUS
Ha HEW.
13. Onpenenenune KIIJ[ HarpeBaTens.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSIHHBIX MarHUTOB.
15. VI3ydeHne MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHuTOB TMPU HUX OOBEIWHEHUH U
pa3JesieHun.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbIThHI, AEMOHCTPUPYIOUTNE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBHS KaTYIIIKU C TOKOM U
MarHuTa OT CUJIbl TOKAa M HaIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neicTBHUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoHcTpyHnpoBaHue U U3ydeHre padoThl 3J€KTPOABUTaTENs.
20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAHOBKH.
21. OnbITHl MO MCCIIEOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON MHAYKIUHU: HCCIIEIOBAaHHE
W3MEHEHUI 3HAYEHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKA.
9 KJIACC

Mexanu4yeckue siBJICHHS.

Mexannueckoe npwxeHune. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KECHUsA. PaBHOMEpHOEe mpsMoJMHENHOe JBMkKeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHsisi M1 MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

VYckopenue. PaBHoyckopeHHOE npsiMosiiHelHoe aBrkeHue. CBoOoiHOoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
YI10Bast CKOPOCTH. LIEeHTPOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHS, CHJa TPEHUs
[IOKOs1, JPYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
HBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecoMocTh u
IIEpPETPY3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHumanpHas 3Heprus C:karod nNpyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOHN

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME IMyTell M TPACKTOPUN JBIKEHUSI OJHOTO M TOTO K€ TeJa OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJTMHENHOTO IBUKEHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmroneHne NBYKEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKHUX SIBJICHUH, TPOUCXOIIINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KCHHH OTHOCUTEIBHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJla U JISHCTBYIONIEH Ha HETO CHJIBI.

8. HabOmroneHune paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya uMmynbca Npyu B3aMMOJACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHne UMITYJIbCa TIPU HEYIPYTOM B3aMMOJECHCTBHH.

13. CoxpaHeHue UMIyJbca MPH a0COJIIOTHO YIPYTOM B3aMMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHue MeXaHU4eCKOW SHEPTUuu Mpu CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHrEe MEXaHUYECKOM YHEPTUHU IIPHU IBXKEHHUH TeJla IO JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHa U JaJbHEHIIEr0 PaBHOMEPHOIO IBMKEHUS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue cpeAHE CKOPOCTU CKOJBbKEHHUs Opycka WM ABWXKCHUS LIapHKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla IMPU PABHOYCKOPEHHOM JIBMXKEHMHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
HayalabHOUN CKOPOCTH.

5. TlpoBepka TrumoTe3bl: €CIAM MPU PABHOYCKOPEHHOM [BMKEHHWH O€3 HadaabHOU
CKOPOCTH IIyTH OTHOCSTCA KakK psAJd HEYETHbIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIbl HOPMAaJIBbHOIO
JTaBJICHUSI.

7. Omnpenenenne koduieHTa TpeHUs CKOIbKEHUSI.

8. Ormpexaenenue KECTKOCTH NMPY>KUHBI.



9. OmpeneneHne pabOTBl CHIBI TPEHUS TPU PABHOMEPHOM JIBUKECHHUH TeJa IO
TOPU30HTAIBHON IIOBEPXHOCTH.
10. Ompenieniearie  pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOJIH30BAHUEM
HEIOABUYKHOTO U MOJABMKHOTO OJIOKOB.
11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTUU.
Mexanuyeckue KoJie0aHus U BOJHBDI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
aMIMTyna. MareMatud4eckKuil M NpPY)KMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue kojeOaHus. BeiHyKaeHHbIe Konebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHM4eCKHUX BOJH. [Ipo10sibHBIE U MONEpeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. lHGpa3Byk U ynbTpa3ByK.

Jemoncmpayuu.

1. HabGmronenue xosnebGaHMil Te MO NEHCTBUEM CHJIBI TSXKECTH U CHIIBI YIPYTOCTH.
2. HaGmonenue koneGaHuil rpy3a Ha HUTH U Ha MPYKUHE.

3. HaOmronenne BRIHYXACHHBIX KOJICOAHUH 1 pe30HaHCA.

4. PacnpocTpaHeHHe IpoA0JIbHBIX U MONEPEUYHbIX BOJIH (HA MOJIEINN).

5. HaOnromeHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue 4acTOThl U EpUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.

2. OrmpeneneHue 4aCTOThI U MEpHOJa KoJIeOaHHUM MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepHoJa KojieOaHUM MOJBEHIEHHOTO K HUTH Tpy3a OT

JUIMHBI HUTH.

4. UccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl

rpysa.

5. IlpoBepka He3aBUCHUMOCTH MepuoAa KojeOaHWW Tpy3a, MOJBEIIEHHOIO K HUTH, OT

Macchl rpysa.
6. OmnbIThl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh IEpHOJa KoJeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. WsmepeHue yckopeHHs] CBOOOIHOTO MaICHUSI.
DJIEKTPOMATrHUTHOE 110JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHUTHOE ToJie. DJIEKTPOMarHuTHbIe BOJHBL CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM
CBSI3H.

DnexkTpoMarHuTHas mpupojaa ceera. CKkopocTh cBeTa. BoHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa NEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomot u onvimol.

1. W3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIILI0 MOOMIBHOTO TenedoHa.

CaeToBbl€ SIBJICHHS.

JlyueBass monens cBera. Mcrounuku cBeta. [IpsimoiimHelHOE pacnpoCTpaHEHHE CBETa.

3atmenus Connua u JIynsl. Otpaxkenue cBerta. [1nockoe 3epkasno. 3akOH OTpa)KEHHUs CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcmionp3oBanue nojrHoro BHYTPCHHCTO OTPAKCHHUA B OIITHYCCKUX CBETOBOJAX.

JIunza. Xox nyueit B nmuze. Omnrtuyeckas cucrema (oToammapara, MHUKPOCKONA U
Tesneckona. ['a3 kak ontuueckas cuctema. bim3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro cBera B cektp. Onbitel Hetorona. CiioskeHUE CIIeKTPaIbHBIX IIBETOB.
Jucnepcus cera.

Jemoncmpayuu.

W ~NUkWN e

[IpssMonMHENHOE pAaCcIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0pakeHl B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarole JIUH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIIBIO JIUH3.

[Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TeJIECKOTA.

10. Monaens riasa.
11. PaznoxxeHue 6esnoro cBeTa B CIIEKTP.

12. [lomyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

N o wu bk

HccnenoBanue 3aBUCUMOCTH yIJIa OTPa)KEHUSI CBETOBOTO JIyda OT yrja MaJIeHusl.
N3ydeHnue xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[TonydyeHue n300pakeHHI ¢ ITOMOIIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

KBaHTOBBIC SIBJICHUS.

Omnwitel Pe3epdopna u mmanerapuas Mozaenb aroma. Monens atoma bopa. Mcnyckanue n
norjolueHre ceera aromoM. KBanThl. JInnelyaTbie ClIeKTpHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxionnass monens aromHoro siapa. M3otonsl. PaaunoaktuBHbie mpeBpaieHus. [lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SAnepHble peakiMu. 3aKOHbI COXPAaHEHHMS 3apsiIOBOTO U MAacCOBOTO YMCEN. DHEPrus CBS3U
aToMHBIX saep. CBs3p macchl M 3Hepruu. Peakuuum cuHtesa u AeneHus sanep. Vcrounuku
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepretuka. JleiicTBUA paAMOAKTUBHBIX U3IYYEHUH Ha KUBbIE OPraHU3MBI.

Jemoncmpayuu.

o Uk wnNeE

CrieKTpspl U3JIydeHUs U TOTJIOIIECHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOIYKTOB.



Jlabopamopusie padomot u onvimel.

1. HaOmoneHue CIUTOMIHBIX M JMHEWYATBIX CIIEKTPOB U3ITyUCHHS.

2. HccnemoBaHue TPEKOB: M3MEPEHHE HSHEPTUM YaCTHIBI 10 TOPMO3HOMY IyTH (TIO

¢dororpadusim).

3. H3mepeHue paanoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001AKOIIINI MOIYIb.

[ToBTOpUTENEHO-0000IAOIINIT  MOIYNNb  TpEAHA3HAYeH JUIsl  CHCTEMAaTH3allud U
00001IeH!sT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCEro Kypca (pu3mkm, a Taxke IS MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢bu3uke a1 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy wW3y4eHUM MJaHHOTO MOXYJIS pPEATH3YIOTCS W CHCTEMATH3HPYIOTCS  BHIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX oOOecrmeunBaeTcs JOCTIKEHHE TPEAMETHBIX U
MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (opMUpYeTCs eCTECTBEHHOHAaydHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBAHHS SIBICHHH MPHPOIBI U TEXHUKH,
OBJIAZICHUE YMEHUSMHU OOBSICHATh (HU3MUECKHE SBICHHS, MPUMEHSS IOJydCHHBIC 3HaHUS,
pemaTh 3a/1a4d, B TOM YHCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pa3jiera pealn3yercs 3a CYET TOTo,
9TO 00ydJaronIrecs BBITIONHSIOT 3aaHNsI, B KOTOPBIX UM TIPEIaracTcs:

Ha OCHOBE TIOJTYYEHHBIX 3HAHUN PAacIiO3HABATh M HAYYHO OOBSICHSITH (PU3MUECKUE SBICHUS
B OKpYIKaroIiei IpupoJie U TIOBCEIHEBHOW KHU3HH,

WCTIOJNH30BaTh HAayYHBIE METOMIBI UCCIENOBAHMS (PU3MUECKUX SBIICHHUHA, B TOM YHCIE IS
MIPOBEPKHU TMIOTE3 U MOJTYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH Hay4HbIE OCHOBBI Han0oJiee BaKHBIX TOCTHKEHUN COBPEMEHHBIX TEXHOJOTHUH,
HampuMep, MPaKTUYECKOr0 UCMOIb30BaHUS PA3IMYHBIX HCTOYHUKOB SHEPIHMH HAa OCHOBE 3aKOHA
MIPEBPALIEHUS U COXPAHEHHSI BCEX M3BECTHBIX BUJIOB SHEPTHUU.

Kaxngas w3 Tem JgaHHOrO MOAYJs BKIIIOYAET OSKCIEPUMEHTANbHOE HCCIeI0BaHNE
oboObmmaromiero xapakrepa. Moaynab 3aBepuiaeTcsi IPOBEACHUEM TUArHOCTHUECKON U OLIEHOYHOM
paboTHI 32 Kypc OCHOBHOT'O 00IIIETr0 00Opa3oBaHuUs.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HamNpaBlIeHO Ha

JOCTHIKEHHE JIMIHOCTHBIX, METAIIPEIMETHBIX M IMPESIMETHBIX 00pPa30BaTEILHBIX PE3YIHTATOB.

B pesynprate wm3ydeHuss (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y
oOyuaromierocs OyayT cOpMHUPOBAHBI CICAYIONINE INIYHOCTHBIC PE3YIbTAThl B YaCTH:

e 1) MaTPpHOTHUYECKOT0 BOCIIUTAHUSA:

® - MPOSIBJICHUE MHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHUCKON (DU3NUECKOM
HayKH;

® - [ICHHOCTHOE OTHOIIEHUE K JOCTIKEHHUSIM POCCUUCKHUX YUEHBIX-(PU3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® - FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYMMBIX M 3THUUYECKHX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

® - 0CO3HAHHE BOXKHOCTU MOPAbHO-ITUYECKUX MPUHIIUIIOB B JIEATEIHOCTH YIEHOTO;

e 3)3CTeTHYecKOro BOCIIUTAHMS:

® - BOCTIPUATHE ICTETUUYCCKUX KAYeCTB (PM3MUYECKON HAyKH: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HAHHWE IEHHOCTH (PM3WYECKOW HAyKd KaK MOIIHOTO WHCTPYMEHTa TO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONIEH KyIbTYpHI;

® - pa3BUTHE HAY4YHOH JII0O03HATEIBHOCTH, MHTEPECA K UCCIIE0BATENbCKOM IS TEIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI M IMOIMOHAJIBLHOI0 0J1ATr0NOJyYHs:

® - OCO3HaHHE IIEHHOCTH 0e30mMacHOro 00pa3a >KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, BaKHOCTH TMpaBWi O€30MacHOr0 IMOBEACHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e - copMHUPOBAaHHOCTH HaBbIKAa pedIEKCUH, TPU3HAHUE CBOETO IMpaBa Ha OLIMOKY M TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® - aKTHBHOE y4yacTHe B PEIICHHUU MPAKTUYECKHUX 3a7ad (B paMKaX CeMbH, 00pa3oBaTelbHOM
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM  HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHUCIIe U (U3NYECKUX 3HAHMUIA;

® - UHTEpPEC K MPAKTHUECKOMY U3YUYECHHUIO MPOQeCcCcHii, CBSI3aHHBIX C (DU3UKOM;

e 7) 3K0OJIOTHYECKOIr0 BOCTIMTAHUS:

e - OpHEHTalus Ha NpUMEHEHHEe (QU3MYECKUX 3HAHWM AN pelieHus 3aad B 00JacTu
OKpYXarollleld cpe/ibl, UIAHUPOBAHUS MOCTYIIKOB M OLIEHKA MX BO3MOJKHBIX I0CJEACTBUI
JUISL OKpYKaroLIel cpebl;

® - 0CO3HaHHE TN00ATHHOTO XapaKTepa SKOJIOTHUECKUX MPOOIEM U MyTel UX peIIeHHUs,

e 8) ajanTanyMu K N3MEHSIOIIUMCS YCJIOBUSIM COUMATBHOM M NPUPOAHOM Cpeabl:

e - MOTPeOHOCTh BO B3aUMOJCWUCTBUU TPHU BHINOJHEHUH HCCIEAOBAHUNA ¢ TPOEKTOB
(bu3nuecKoil HaMpPaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTUX;

® - [IOBBILIEHUE YPOBHS CBOEU KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO NS TEIIbHOCTD;

e - noTpeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHHM, B TOM uucie (HOPMyTUPOBATH HJIEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

e - 0co3HaHHUE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;



® - [UIJAHMPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (DU3MUYESCKUX 3HAHMIA;

¢ - CTPCMJICHUC AHAJIIM3UPOBATH WU BBISABJIATH B3aMMOCBA3U ITPUPOJIEI, 06H_I€CTBa U 3KOHOMUKH,

B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘-IGCKI/IX 3HaHHfI;

® - OIICHKAa CBOMX JACUCTBUU C Y4ETOM BIMSHUSA HA OKDPYKAIOIIYIO CPEAY, BO3MOKHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe oOcBOeHHs HporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOUAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE Y4eOHBbIE JIEHCTBUS, KOMMYHUKAaTHBHbIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘-leﬁHl)Ie JecTBUSA

Ba3zoBble Jornuyeckue AeiicTBUA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MMPU3HAKU 0OBEKTOB (SBJICHMIA);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCHU(PUKAIIMK, OCHOBAHUS 711 0000IEeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS. B pacCMaTpUBaeMbIX (hakTax, TaHHBIX U
HAOJIOICHUSX, OTHOCSIITUXCS K (PU3NICCKUM SIBIICHUSIM;

BBISIBJISITh TTPHUYUHHO-CIICJICTBEHHBIC CBSI3U TPU U3yYCHHH (PU3MUYECKUX SIBJICHUU W
MPOIECCOB, JENaTh BBIBOJABl C HCIOJB30BAHUEM JICAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYECHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PHU3UYCCKUX BEITHUYHH;
CaMOCTOSITEIPHO BBIOMpAaTh CHOCOO pemIeHHs Yy4eOHOW (u3MUecKoW 3amadu
(cpaBHEHHE HECKOJBKHX BApUAHTOB PEIICHUs, BbIOOpP Hamboyiee MOAXOJSIIETO C
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebcKHe N1eCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IpoOBOAUTE II0O CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HeOO0JIBIIIOE HCCICOOBAaHUEC (1)I/I3I/ILI€CKOFO SIBJICHUS,
OLOCHUBATL HAa HNPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(bOpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HCCIICAOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'IHpOBaTL O606H.[€HI/IH U BBIBOJbBI IO  pPE3YyJIbTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I$I, OIIbITa, UCCJICAOBAHMA,

IIPOrHO3HUPOBATH BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX IpouecCoB, a TAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

MPUMEHATh Pa3IMUHbIE METOJbl, MHCTPYMEHTBl M 3alpochl MpH IMOHMCKE U OTOOpe
nHGOpMAIMY WK TaHHBIX C YIETOM IMpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(POPMALUIO PA3THUHBIX
BUJIOB U ()OPM IPECTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (OpMy MpeAcTaBiIeHus HHpopManuu u
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXE€MaMHM, JAharpaMMaMH, WHON
rpaduKoil u uX KOMOMHAIUSAMHU.



KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B XxoJe oOCyxacHHs y4eOHOTO Marepuasna, pe3yabTaToB J1abOpaTOpHBIX pPabOT H
MIPOEKTOB 3aJ[aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOM TEMBbl M BBICKA3bIBAaTh UJICH,
HAalleJICHHbIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTeIbHOCTH O0IeHHS;
COTOCTABIATh CBOM CYXJACHHUS C CYXICHHUSAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHbMECHHBIX TEKCTaX;

MyOMMYHO  TMPEJACTABIATh  PE3yJAbTaThl  BBIMOJIHCHHOTO  (DM3MYECKOTO  OIbITa
(9KcTIepuMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHUMATh M WCIOJIh30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIWBHIYaTbHOW pPaOOTHI
MIPH pELIeHUH KOHKPETHON (pr3HUecKoil mpoOIeMbl;

MPUHUMATh IIeTH COBMECTHOW JEATEeIhbHOCTH, OPraHHW30BBIBATH JCHCTBUS TO €€
JOCTIKEHHUIO: PACIIPENeIATh PO, 0OCYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

BBITIOJTHATh CBOIO 4acTh PalOTHI, JOCTUTas KadeCTBEHHOTO pe3ysibTaTa IO CBOEMY
HAIPABJICHUIO W KOOPJUHHUPYS CBOU JCHCTBHS C PYTUMHU WICHAMHU KOMAH/IbI,
OIICHWBATh KAa4eCTBO CBOEr0 BKJIAaga B OOMMUHA MPOIYKT IO KPUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasitTuBHble yHMBepcaJibHbIe YueOHbIe JeliCcTBUSs

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUSIX, TPEOYIOUINX IS PEIICHUS
(bM3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMUYHBIX TOAXOJAX MPHUHITHS pENICHUH (MHIUBUAyaIbHOE,
MIPUHSATHUE PEIICHHSI B TPYIIIE, IPHHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEIIEHO COCTAaBJIATh QITOPUTM peIleHUs] (PU3MUYECKOW 3ajayd WM ITUTaHa
WCCIICZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHIA;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAJIbHBIN HHTE/IEKT:

JlaBaTh aJI€KBATHYIO OLICHKY CUTYalLlUH U MpeylaraTh IjaH €€ U3MEHEeHMS;

OOBSICHATh MPUYUHBI JIOCTHXKEHUS (HEIOCTH)KEHUS]) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM UYHUCIE B XOJ BBINOJHEHHUS (PU3NUECKOTO
UCCIIEIOBAaHUST WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIMXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEIH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHUHM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

IpU3HABAaTh CBOE MPaBO Ha OIMMOKY NpPU pEUIeHHH (QHU3UYECKUX 3ajay MM B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUN:

® UCMOJb30BATh TMOHATHS: (HU3UYECKUE U XUMHUYECKHE SBJICHUS, HAOIOJCHNUE,
SKCIEPUMEHT, MOJelNb, TUNIOTEe3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTtHble COCTOSIHUSI BellecTBa (TBEpAOE, >KMJKOE, ra3000pa3HOE), MEXaHHUYECKOE
IBUKEHHE  (paBHOMEPHOE, HEpPaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJIEHCTBYIOIAsl cwia, Aedopmanus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e paznmuuath siBieHUus (Auddy3us, TEIIOBOE IBUKCHUE YACTHUI] BEIIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE IBI)KCHUE, WHEPILHs, B3aUMOJICHCTBHE TeJ, PaBHOBECHE
TBEPABIX TEJ C 3aKpEIUIEHHOW OChbIO BpalleHus, Iepeaaya JaBieHUs] TBEPABIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBleHUE, IIaBaHUe T, IPEBpallleHus
MEXaHMYECKOW SHEPTHH) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

® pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NYECKUX SBICHUHA B OKPYXKAIOIIEM MHpE, B
TOM 4YHcie (QU3MYECKHe SBICHHWS B MPHUPOJE: MPHUMEPHI JBIKEHHS C Pa3IAIHBIMH
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOTO MaBIICHWsI Ha JKMBOW OpraHW3M, IJIaBaHHE DHIO,
pBIUard B TeJie 4YeJlOBEKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHbIE CBOMCTBA (MIPU3HAKN) PU3NYECKUX SBIICHUM;

® ONHCHIBATH M3yYCHHBIC CBOMCTBA TeNl U (PU3MUECKHUE SBICHUS, UCTIONB3Ys (PU3HUECKHUE
BEITMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JaBlIEHUE
(TBEpHOrO TeEna, JKMAKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IJICYO CHJIBL, MOMEHT CHJIBbI, KOA(PQHUIMEHT TIOJE3HOTo JIEeHCTBUS
MEXaHHU3MOB, KMHETHUYECKas U MOTEHIMaJIbHAsl SHEPTUs), IPU OMHCAHUM TMPABUIBHO
TPAKTOBAaTh (PU3NYECKUII CMBICI HCIOIb3yEMbIX BEIMYUH, UX 0003HAYEHUS U €IUHUIIBI
(bu3MyYecKuX BEIUYUH, HAXOAUTh (OPMYJbI, CBA3BIBAIOIINE MaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKud H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEINYMH;

® XapaKTepU30BaTh CBOMCTBA Tel, (U3UYECKHE SBICHHS U MPOLECCHl, HCIOJIb3YA
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHHUS MEXaHWYECKOW »HHEpruu, MpH OSTOM JaBaTh CJIOBECHYIO
(hOopMyIHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MATEMAaTHYECKOE BBIPAKEHUE;

e O00bBsICHATH (U3MYECKUE SIBIICHUS, MPOILIECCHl U CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYalluil MPaKTHKOOPHUEHTUPOBAHHOTO XapakTepa: BBISBIATH MPUYUHHO-
CJI€ZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 UW3y4YyeHHBIX CBOICTBa (U3MYECKUX SABICHUH, (HU3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

e pemarbh pacu€THble 3adauu B 1—2 feHCTBHA, HCHOJB3YS 3aKOHBI M (QOPMYIIBI,
CBsI3pIBalOIME (PU3UYECKUE BEJIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATH (DPU3NYECKHE BEIMYUHBI B (OPMYINIBI U
MPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBIC JAaHHBIE, HEOOXOAUMBIEC ISl PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (PU3NUECKOI BETUUNHBL;



pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pELIMTh TNPH MOMOIIU (PU3HUYECKHX
METO/IOB, B OIMCAaHUM MCCIEIOBAHUS BBIIEIATh IPOBEPSIEMOE IPEATION0KEHHUE
(rumoTesy), pasnuuyaTh W HHTEPIPETUPOBATH IOJIYyUYEHHBIH pEe3ysbTaT, HAaXOIUTh
OLIMOKH B XOJI€ OTIBITA, /IENATh BBIBOIKI 110 €T0 PE3yJbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel: (OPMYIIMPOBATH TPOBEPSEMBIE MPEANOJIOKEHUs, COOUpaTh YCTaHOBKY U3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYIUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIIEpaTyphl C WCHOJH30BAHWEM AHAJOTOBBIX M IHU(POBBIX MPHOOPOB, 3aHCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH UCCJEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MYECKOM BEIMYHMHBI OT JAPYroW C
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
TeNa OT BPEMEHM JIBWKEHHS Tella, CHJIbI TPEHUSl CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEN H HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOIIAax
CONPUKOCHOBEHHUSI TeJ, CHJIbl YIIPYrOCTH OT YIIMHEHMS MPYKUHBI, BbITAJIKUBAIOLIEH
CWIbl OT OOBEMA MOTPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO MOrPYKEHO TeJo,
YCIIOBUU TUJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCJIeOBaHUs, COOMpaTh YCTAaHOBKY U  BBIIOJHATH
M3MepeHus, clieAysl NPeUIOKEHHOMY IJIaHy, (PUKCHUPOBATH PE3yIbTaThl MOJYy4YEHHOM
3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BUJE MPEUIOKEHHBIX TaOMUI U TpaduKoB,
JIeNIaTh BBIBOJBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
XKUJIKOCTH W TBEPAOrOo Teja, Cuila TPEHHS CKOJIBKEHHMs, JaBJICHHE BO31yXa,
BBITAJIKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasd Ha MOIPYKEHHOE B IKUIKOCTh TEJIO,
KO3(DPHUITMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXAaHWU3MOB), CIEAYS MPEII0KEHHON
WHCTPYKUMU: MIPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYMCIISITh 3HAYEHUE UCKOMOM BEJIMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH TMpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHEM;

yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCYbl, OapoOMeTp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJI0K, HAKJIOHHAS TJI0CKOCTB;

XapaKkTepu30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX omMcaHusA (B TOM YHMCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMJPABIMYECKUNA Mpecc, MAHOMETP, BBICOTOMEP, MOPIIHEBOM HAcoC,
apeoMeTp), MCIOJIb3Ysl 3HAHUS O CBOMCTBaX (PU3WYECKHX SBICHUH U HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOAUTH TpPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HM Il OOecredeHus
0€30IacCHOCTH MpH OOpalleHuu ¢ OpudOpaMU U TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHYECKOTO IOBEACHUS B
OKpYyKarollen cpene;

OCYIIECTBIATH OTOOP HMCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBHU C
3aJJaHHBIM TOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLINXCS 3HAHUHI U ITyTEM CpaBHEHUS



Pa3IMYHBIX CTOUYHUKOB BBIJIENATH HHPOPMALIHIO, KOTOPAst SBJISIETCS MPOTHBOPEUMBON
WA MOXKET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BATh NPU BBIIOJHEHUN YYEOHBIX 3a/laHUI HAyYHO-TMOMYJSIPHYIO JINTEPATYPy
(U3NYECKOTO COAEpIKaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetu HMHTepHer,
BIIQJIETh NMPUEMAMU KOHCIIEKTUPOBAHHUSA TEKCTa, MpeoOpa3oBaHus HHGOpMAIK W3
OJIHOYM 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUCHMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMALUHN (PU3HUECKOTO COJCPIKAHUSA, B TOM YHCIIE MYOJIUYHO JIeNIaTh
KpaTKe COOOIIeHUsI O pe3ysibTaTaxX MPOEKTOB MM YUEOHBIX MCCIIEOBAHUM, TIPU STOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COIMPOBOKATh BHICTYIUICHHUE MTPE3EHTAIINEH;

IIPY BBIIIOJIHEHUH YYEOHBIX NMPOEKTOB M HCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUU C MIOCTaBJICHHBIMH 33Ja4aMU, CJICAUTh 3a BHIIIOJHEHHUEM IUIaHA
NEeMCTBUM, aJeKBAaTHO OLEHMBATh COOCTBEHHBIM BKJIaJ B JESITEIBbHOCTb T'PYIIIHI,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aMMOJEHCTBHE, YUUTHIBAas MHEHUE OKPYKAIOLIUX.

K koHiy oOyueHuss B 8 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

HCMOJIb30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABMKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMop(HBIE Tena,
HACBIILICHHBIN 1 HEHACBIIICHHBIN Map, BIaXXHOCTh BO3/lyXa, TEMIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOUW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
10JI€, MPOBOJHUKH W AUDJIEKTPUKH, MOCTOSIHHBIA AJIEKTPUYECKHI TOK, MarHUTHOE
oJIe;

pasnuuath SBJACHUS (TEIUIOBOE pACHIMPEHUE U CKaTue, TeIulonepenada, TeraoBOe
paBHOBECHE, CMAauMWBaHWE, KaNWUIAPHBIC SBICHUS, UCHApEHUE, KOHACHCALMS,
IIJIaBJICHUE, KpUCTaJUIN3alus (oTBepaeBaHue), KHUIICHUE, Terionepeaaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HHUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps/ioB, ACHCTBUSA AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHME, B3aUMOJCHCTBUE
MAarHuTOB, JAEHCTBHE MAarHUTHOTO IOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMATrHUTHAS
WHIYKIKS) 1O ONHMCAHHUIO HX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX 1aHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBICHUHN B OKPY)KaIOIEM MHpE, B
TOM uucie (u3uveckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIApHbIE SBJIECHUS B MPUPOJE, KPUCTAUIBI B Mpupone, uzinydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE SBIEHUS B aTMocdepe, OJIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOe moje 3emid, Apeid MOI0COB, pOJib MAarHUTHOTO TMOJS JJS KU3HU Ha
3emIie, ONSPHOE CUSHUE, MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJIETISATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SIBICHUM;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, yJIeIbHas
TEIUIOEMKOCTb  BEIECTBA, YZAEJIbHAs TEIUIOTA I[UIABJICHUS, YyJAEJIbHAsA TEIUIOTa
napooOpa3oBaHus, ylelbHAs TEIUIOTa CrOpPaHUsS TOIUIMBA, KOA(M(OUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEJIbHAS BJIAXXHOCTH BO3AYyXa, JJIEKTPUUYECKHUUI
3apsj, CUJla TOKA, DJJIEKTPUYECKOE HANpsDKEHUE, CONPOTHUBIIEHUE IIPOBOJIHUKA,
yIIeJIbHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh JEKTPUUYECKOTO TOKA), TPHU



ONMCAaHUM TMPABUIIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCHOJIb3yEeMBIX BEIUYMH,
0003HaueHHS ¥ eITUHHIBI (PU3NUECKUX BEIMYHMH, HAXOIUTHh (HOPMYIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0O BEJIMYMHY C JPYTMMHU BEJIWYHMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SIBICHUS M TIPOILECCHI, HCIIONB3Ys
OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA,
NPUHIMI CYNEPHO3ULMHU MO0Jed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsna, 3akoH OMa jiis ydyacTka Lenu, 3akoH Jxoyns—J/leHna, 3akoH coXpaHEHHUs
SHEPTHH, TPU STOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €ro
MaTeMaTHYECKOE BbIPAXKEHHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIuit MIPaKTUKOOPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHMHHOCIIEJICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOrMYecKHUx LIaroB C
omnopoit Ha 1-2 u3yuyeHHBIX CBOMCTBA (PU3UUECKUX SBJICHUM, PU3NUECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEH;

pemiath pacy€THble 3ajaud B 2-3 JeMCTBHS, HCHOJIb3ysd 3aKOHBI U (HOPMYIIBI,
CBsA3bIBAIOIIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajlIW3a YCIOBHS 3aJauu
3aMMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEOCTATOK JAHHBIX JUISl PEIICHUs 3aJadu,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEelIeHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJTY4YE€HHOE 3HAUeHHE (PU3HUECKO BETUYUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO pPELIUTh MpPU TMOMOIIN (PUIUYECKUX
METONOB,  MCHOJb3ysd  ONUCAaHUE  MCCIEAOBAaHUA,  BBIACIATH  IIPOBEPSIEMOE
IIPEAIIOJIOKECHAE, OLICHUBATH IPAaBUIBHOCTh IOPSAKA INPOBEICHMS MCCIEAOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OMBITHI 110 HAOIIOJEHUIO (PU3MUECKUX SBJICHUMM MM (PU3MUECKUX CBOMCTB
Tesl (KalWUISIPHBIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCa OCTBIBAHUS U HAIPEBAaHUs IIPU U3IYYCHHUH OT LBETa
u3Iyqaoume  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEPATYPbl JKUAKOCTHM M IUIOIIAJU €€ IOBEPXHOCTH, DJJIEKTpHU3alus Tel H
B3aUMOJICICTBUE MIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alsl MarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHMK C TOKOM, CBOMCTBA JJIEKTPOMArHUTAa, CBOWCTBA JJIEKTPOABUIATEIIs
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEINOJ0KEeHUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pylOBaHMs, OIMCHIBaTH XOJA OIBITa U
(opMynupoBaTh BBIBOABI;

BBIIIOJIHAT NPSAMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBLHON BIIQKHOCTH BO3.yXa,
CHJIBl TOKA, HANpsDKEHUS C HCIOJIb30BAHHUEM aHAJIOTOBBIX IMPHOOPOB U JATUYUKOB
¢u3nYecKux BEIMYMH, CPAaBHUBATh pe3ylbTaThl H3MEPEHUH C Y4ETOM 3aJlaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHBIIEHHS IMPOBOJHHMKA OT
€ro [UIMHBI, IUIOIIAJU MNOMEPEYHOI0 CEYEHUs M YIEIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJTHUMKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA MPOBOJIHUKE,
HCCIIEIOBAHUE TIOCIEN0BATENIBHOIO U MMApaUIEIbHOTO COEIUHEHW IPOBOJHHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBINIOJHATH M3MEpPEHHs, CIeays



MPEUI0KEHHOMY TUTaHy, (PUKCUPOBAThH PE3yJIbTAThI MOJYYCHHOH 3aBHCHMOCTU B BHJIE
TaOaMIl U TpaUKOB, IEIaTh BBIBOKI 110 PE3yabTaTaM HCCIIECIOBAHUS;

® TIPOBOJUTH KOCBEHHBIE HM3MEPEHUs (U3NYECKUX BEIUYMH (yIedbHas TEIUIOEMKOCTb
BEIIECTBA, COMPOTHBIICHHE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh OKCIEPUMEHTAIBHYI0 YCTAHOBKY, CIEIys
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

e coOmomaTh TMpaBWiia TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaTopHBIM
o0opynoBaHuEM;

® XapakTepu30BaTh MPHUHIUMBI JCHCTBHA W3YyYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOHCTB C OMOpPOW HAa MX OMHUCAHUSA (B TOM YHCJE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, TapoBas TypOWMHA, aMIepMEeTp, BOJIBTMETP, CUYETYMK DIICKTPHUECKOU
SHEPTHH, ODIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpPEeBATENbHBIE 3JIEKTPONPHOOPHI
(puMepsI), DIEKTPUYECKHAE MPEIOXPAHUTENH, SJIEKTPOMArHHUT, JJIIEKTPOJBHIATENb
MOCTOSTHHOTO TOKA), HWCIIOJIb3ySd 3HAaHUS O CBOMCTBaX (DM3MYECKWX SIBICHUH W
Heo0XxoIuMble (PrU3HUECKEe 3aKOHOMEPHOCTH;

® pacmo3HaBaTh TMPOCThIE TEXHWYECKHE YCTPOWCTBA M HM3MEpPUTENbHBIE MPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (JKUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMET,
TUTPOMETp, JBUTaTeNlb BHYTPEHHET'O CTOPAHMsI, JIEKTPOCKOI, PEOCTaTr), COCTaBIAThH
CXEMBI DJIEKTPUYECKHUX IIETIeH C TMOCIIEeNIOBATEIbHBIM U MapaJUICIBHBIM COSTUHECHHEM
AIIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYECHUS SJIEMEHTOB JIEKTPHUECKUX IIeTIeH;

® T[PUBOAUTH NpHUMEPHl (HaXoAWTh UHGOPMALMI0O O TPUMEPAX) MPAKTHYECKOTO
UCIOJb30BAHUSA (PU3MUECKUX 3HAHUM B IIOBCEJAHEBHOM XKH3HM I oOecredeHus
0€30MacHOCTH TPH OOpalleHHuH ¢ NpUOOpaMH W TEXHUYECKUMU YCTPONCTBAMH,
COXpaHEHHs 3JI0pOBbsl M COOMIONEHHMS] HOPM HKOJIOTMYECKOTO IOBEICHUS B
OKpY»Kalolllel cpene;

® OCYLIECTBJIATh IMOMCK HHpOpMauuu (uszndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOLIUXCSA 3HAHUN U NIyTEM CpaBHEHUS JOINOJHMUTEIbHBIX HCTOYHHMKOB
BBIICATh MHGOpPMALMIO, KOTOpas SBISETCS NPOTUBOPEYMBON MIM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCMOJb30BATh IPU BBIIIOJHEHUH Yy4eOHBIX 3a/laHUI HAay4HO-IOMYJSPHYIO JINTEPATypy
(U3MYECKOr0 COAEp)KaHUs, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu HMHTepHer,
BIAJeTh NPUEMAMU KOHCIIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYT'YIO;

® Co3/1aBaTh COOCTBEHHbIC IHCbMEHHBIE M KpaTKME YCTHblEe COOOLIeHMs, 0000mmas
MHGOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COIEp)KaHUs, B TOM YHUCIIE
NyOoJIMYHO  MpPEIACTABIATh  PEe3yJabTaThl MPOEKTHONM MM  HCCIEeNI0BaTEIbCKON
JeATeNbHOCTH, MIPU 3TOM IPAMOTHO MCIIOJIb30BaTh M3YyYEHHbIM NOHATHMHBIN ammapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUEH;

® [pU BBINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNM (U3UUYECKUX MPOLECCOB
pacripeniesiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3aJayamH,
CIIEZIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaX B  JICATEIBHOCTb  IPYIIbl,  BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJIEHCTBUE, TPOSBIISISI TOTOBHOCTD pa3peiarh KOH(INKTHI.

K xoHiy obyuenust B 9 kJjacce mnpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHU:



HUCIIOJIB30BaTh IIOHATHUA: CHCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TpPaCKTOpU:,
OTHOCHTEIIbHOCTh MEXaHHUYECKOTO JBWKEHUS, neopmanus (ynpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3Ku, IEHTP
TSDKECTH, a0COJIOTHO TBEPAOE TENO, ILEHTP TSHKECTH TBEPIOIO Tela, PaBHOBECHE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, IIKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBET, 6JII/I3OPYKOCTI> n
AaJIbHO30PKOCTb, CIEKTPbI HCIYCKAHWUA W IIOITIOLICHMA, aﬂb(ba, Oera- W raMma-
HU3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

pasiindaTtb SABJICHUSA (paBHOMCpHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKEHHE, CBOOOIHOE MaICHUE Tell, PABHOMEPHOE
JABUMXKCHUEC 110 OKPYXHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTUBHOC JABMKCHUC,
KoJiebaTeIbHOE JBIDKEHUE (3aTyXalolle M BBIHYXKJCHHBIE KoJeOaHMs), PE30HAHC,
BOJIHOBO€ [BIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE pacIlpoCTpaHEHHE,
OTpaXXCHHE U MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3IOoKCHNE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJbHBIX IIBETOB, IHCIIEPCHUS CBETa,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUEC JIMHEWYaTOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
10 OINMMCAHUIO HUX XaPAKTCPHBIX CBOWICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJIEHUN B OKpYyKaroleM Mupe (B
TOM 4YHUCJIC CbI/I?,I/I‘—IeCKI/Ie SABJICHUA B NPUPOJAC: IMPUIKBBI U OTJIWBBI, ABHUXXCHUC IIJIAHET
CorHeyHoM CHUCTEMbI, PCAKTUBHOC ABM)KCHHUEC KUBBIX OPraHu3MOB, BOCIIPUATHE 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa TeIl,
ONTHYECKWE SBICHWS B  MpUpOjAE, OWosorMYeckoe JEeHCTBHE  BHIMMOTO,
yAbTPa(UOIETOBOrO W PEHTIEHOBCKOTO M3IyYEHHUH, €CTECTBEHHBIH paIrOaKTHBHBIN
(GOH, KOCMHYECKHE Jy4d, pPaJMOAKTHBHOE W3Iy4eHHE NPUPOAHBIX MHHEPAJIOB,
JeHCTBHE PaJOAaKTHBHBIX M3TYUYCHUH HA OPraHU3M YeJOoBeKa), IPH 3TOM NEPEBOIUTH
NPaKTHYECKYIO 337a4y B y4eOHYIO, BBIACIATH CYIIECTBCHHBIE CBOWCTBA (IIPU3HAKH)
(bU3MUECKUX SBIICHUN;

OTIMCHIBATh M3YYCHHBIE CBOMCTBA TN U (pU3NYECKUE SBICHUS, UCTIONb3YS (PU3HMUECKHE
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAsh CKOPOCTh Tella NPH HEPaBHOMEPHOM JABIKEHUH,
YCKOpEHHE, MEepeMeNIeHne, MyTh, YII0Bas CKOPOCThb, CHJIa TPEHHs, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC Tella, MMITYIIbC
CHJIBI, MEXaHH4YecKasi paboTa U MOIIHOCTh, OTCHIMAIbHASL PHEPTHs Tela, NOJHATOrO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTCHIUAIbHASI SHEPT Ul CXKATON MPYKUHBI, KHHETHYECKast
SHEPrus, IOJHAs MEXaHWYeCKas OSHEprus, MEepuoJ M YacToTa KoJeOaHuH, THHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTeb MPEIOMICHHS
cpensl), TIpU OMUCAHUM TMPABUIBHO TPAKTOBATH (PM3MUECKHH CMBICI HCIIOJIB3YEMBIX
BEJIMYUH, OOO3HAYEHMS M EIUWHUIBl (PU3MYECKHX BEJIUYMH, HaXOJUTh (HOpMyIbl,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO0 BEIMYUHY C JPYrMMH BEJIWYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUH;

XapaKkTepu30BaTh CBOIMCTBA Tell, (GU3NUECKUE SIBICHUS M MPOLECCHI, UCHOIb3Ys 3aKOH
COXpAHEHMs SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHMS, MPUHIMI CYNEPIO3UIUH CHJI,
MPUHLUI OTHOCUTENBHOCTH ["amuiies:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHMs UMITYIbCA,
3aKOHBl OTPaKEHUS M TPEJIOMJICHUS CBeTa, 3aKOHBl COXPAHEHHUs 3apsi0BOIO U
MaccoBOTO YHCENl MpHU SJEPHBIX peakUusX, 0OpU OSTOM JaBaTh CJIOBECHYIO
(OopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;



OOBSICHATh (pU3HMYECKHe MPOLECCHl W CBOWMCTBA Tel, B TOM YHCIE M B KOHTEKCTE
CUTyalluii  TPAaKTHKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIBIATh  MPUIHUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB C ONOPOM Ha 2—
3 W3yuYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCIIOIb3Ys
3aKOHBI U (POpPMyJBI, CBS3bIBArOIIUE (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIBI, HEOOXOIUMBIE JUIS PEIICHHS,
MPOBOJUTH pAacy€Tbl W OIEHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKO BETUYNHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO pEIINTh TPH TMOMOIIN (PU3HUECKUX
METOJIOB,  WCIIOJIb3YySl ~ ONHCAHWE  WCCIEIOBAaHUS,  BBLICIATH  IIPOBEpsSEMOe
MPEIOJI0KEeHNE, OIEHUBATh IPABMWIIBHOCTh TOPSIKAa TPOBEACHUS MCCIEIOBAHMUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHUH 1 OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3HUYECKUX CBOWCTB
TeN (M3yd4eHue BTOPOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs YHEPTHH, 3aBUCHMOCTD
nepro/a KoJIeOaHui PyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTYbl MAJIBIX KOJIEOaHH, MPSIMOJIMHEHHOE paclipoCTpaHeHNE
CBETa, pa3JIoKEHHE OeNoro CBeTa B CIEKTpP, M3yuyeHUE CBOMCTB H300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)k€HUs MpeAMeTa B coOHparoleill JIMH3e,
HaOIOJIEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB U3IYYEHHUS): CaMOCTOSATEIbHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 000PyI0BaHHUS, ONTMCHIBATH XO/T OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI,

MPOBOJUTH MpPH HEOOXOJUMOCTH CEpHUI0 MPSMBIX H3MEPEHH, OIpenenss cpeaHee
3Ha4YCHHE U3MepsieMOl BenuuuHbl ((POKycHOE paccTossHHME coOuparomeld JIUH3bI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

MIPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIIMYMH C HCIOJIb30BaHHEM
NPSMBIX HM3MEPEHUH (3aBUCHUMOCTh IMYTH OT BpPEMEHU IPU PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOHW CKOpPOCTH, TMepuojaa KoyiebaHHl MaTeMaTH4eCcKOTo
MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHsS CBETa OT yrja MaJeHUs U
yria mpejloMIIeHUs OT yIJia MaJieHusl): IUIaHUPOBaTh MCCIEIOBaHHE, CAMOCTOSTEIHLHO
coOuparh yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHON 3aBHCHMOCTHU
(u3MUYecKUX BETUYMH B BUJE TaOMUIl U TpadUKOB, JeiaTh BHIBOJBI MO pe3yabTaTaM
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefa MPU PaBHOYCKOPEHHOM JBI)KEHUHU, YCKOPEHHUE CBOOOIHOTO Ma/JeHUs,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJbXKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W Tepuoja KoleOaHWH MaTeMaTHUYeCKOrOo U MPYKMHHOTO
MasTHUKOB, OMNTHYECKas CWJIa coOuparonmiel JIUH3bI, pPAaTUOAKTHBHBIA (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHSATH
W3MepeHusl, cleAys MPesIOKEHHOW WHCTPYKIIMH, BBHIYHMCISATh 3HAYCHHE BEIMYUHBI U
aHAIM3UPOBATh TONYyYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOmogaTh TMpaBWJa TEXHUKH 0e30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKUA HM3YYEHHBIX (DU3MYECKHX MOJENEH: MarepuaibHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI WMCTOYHUK CBETAa, JIyd, TOHKas JIMH3a,
IJIaHETapHasi MOJIENIb aTOMa, HyKJIOHHAs! MOJIEJIb ATOMHOTO s1pa;

XapaKTepU30BaTh MPHHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHMYECKHX
YCTPOMCTB C ONMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYUKHU [OJIOKEHHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBO/JIbl, CIIEKTPOCKOMN, J03UMETp, KaMmepa BuiabcoHa), HCIONIB3YysS 3HaHHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
WCIIOJIb30BATh CXEMBI M CXEMAaTHYHBIC PUCYHKH H3yYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB MPHU PELIEHUH Yy4yeOHO-
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JJIsl MOCTPOCHMS] M300paKeHUH B IMJIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTh TpUMEpbl (HAXOAUTh HMHPOPMAIMI0 O MpHUMEpax) MPAKTHYECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ HpuOopaMH M TEXHUYECKHMMH YCTPOWCTBAMU,
COXPAaHEHHUs 370pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpY»Karollen cpene;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usndeckoro coaepxkanuss B HMHrepHere,
CaMOCTOSITENIBHO (POPMYNIHpPYsT MOUCKOBBIA 3ampoc, HAXOAUTh IYTU OTMpEeIeseHus
JIOCTOBEPHOCTH TIOJNydeHHOW WH(GOPMAIlMd HAa OCHOBE WMCIONIMXCA 3HAHUN W
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

HCIIOJIb30BATh MPH BBITIOJIHEHUU YY€OHBIX 33aJaHUIl HAYUYHO-MOMYJISPHYIO JIUTEPATYPy
(bu3MUecKoro cojJiep)KaHus, CHpaBOYHbIE MaTepuanbl, pecypchl cetu HWHTepHer,
BIIZIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi WHGOpMaLUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE MMMCHMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIuu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOro COAEp)KaHUS, IyOJUYHO IPEACTaBIATh
pe3yNbTaThl MPOEKTHOM WIIM MCCIIEI0BATEIbCKOM NIEATEIBHOCTH, IPU 3TOM I'PAMOTHO
WCIO0JIb30BAaTh H3YYEHHBIN NOHATUHHBIA ammapar HM3y4aeMmoro pasjena (QU3uKd u
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHHUE

7 KJIACC
KoaunyecTBO yacoB DaekTpoHHble | BocnmuTareabHbIH NOTEHIHAI
Ne HaumeHoBaHue pa3ie/ioB U TeM IpakTn (uudposbie) YPOKa
KonTpoabu
n/n NPorpamMmbl Bceero yecKue oOpa3oBareJib
ble padoThI
padoTsl HbI€ pecypchl
Paznen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAKOIEro MUpPa HpascTBennoe
11 o 5 https://m.edsoo.r | BocnuTaHue. Yepes 3HAKOMCTBO €
. HW3HMKa - HayKa O IIPUPOIE ..
e PHpoA u/ZJ2UISBMX onorpadusaMu y9€HBIX, UX
1.2 dusnyeckre BEININHEI 2 1 https://m.edsoo.r | KH3HEHHGIM TYTEM I
' u/UDCTC8RJD HPaBCTBEHHBIMH BBIOOPAMH.
13 EcTecTBEHHOHAYYHBIH METO] ) 1 https://m.edsoo.r | Hamnpumep, ucropust Anbdpena
' IO3HAHMUS WZOL7QLIIS HoGerst, KoTOPBI, H300peTs
JTWHAMHUT, 3aBEIIal CPEACTBA Ha
Hroro no pasgeny 6 .
MIPEMUH, TIOTUEPKUBACT UJICIO
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA OTBETCTBEHHOCTH YYEHOTO 32
”1 ) https://m.edsoo.r | CBOM OTKpbITUA. OOCYXIEHHE
' CTpoerue BelecTsa u/2SJ151M41 STHYECKHUX JUIEMM, CBSI3aHHBIX C
. https://m.edsoo.r | MPUMCEHCHHEM HaydHBIX
JIBY>kKeHUE U B3aMMOICHCTBHE .
2.2 2 1 u/ZXDKQLXC JIOCTHKEHHUH (MCTIOJIb30BaHUE
YaCTHUI| BEILIECTBA .
C ATOMHOM SHEPTHUU B MUPHBIX U
https://m.edsoo.r | BOGHHBIX LX), YUHT
2.3 ArperaTHble COCTOSIHHS BEIICCTBA 2 u/ONOV1XY1 LIKOJBHUKOB OLIEHUBATH
K IIOCJIEACTBUS CBOUX JIEHCTBUIA.
HToro 1o pasaeny 5 ITatpuoTrueckoe
BocnuTanue. Yepes
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl JIEMOHCTPAIIHIO BKIIA/a
3.1 MexaHnueckoe OBIKEHUE 3 https://m.edsoo.r



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK

u/SFPMEBWO
K

https://m.edsoo.r

3.2 WNuepuus, macca, MI0THOCTh 4 WGXPUAMTSP
https://m.edsoo.r
3.3 Cuna. Bunsr cun 14 u/9RNDRUON
W
Hroro no pazgeny 21

Pasnen 4. laBjieHue TBEPABIX TeJl, *KMAKOCTEH 1 ra3oB

Hasnenue. [lepenaya naBneHust

https://m.edsoo.r

4.1 TBEPABIMH TEIIAMHU, KUIKOCTIMU U 3 W XODW367P2
razamu WAVUVVSD P £
https://m.edso0.r
4.2 JlaBIIeHUE KUIKOCTH 5 U2MVYXZOKL 4
https://m.edsoo.r
4.3 ATtMochepHoe naBiIeHNE 6 WT7134SXNO
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 5 https://m.edsoo.r
' MOTPYKEHHOE B HUX TEJIO U/NFE6OYSNK
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
https://m.edsoo.r
51 PabGora 1 MmouiHoOCTH 3 W/75LMREDY1
https://m.edsoo.r
5.2 [IpocThie MEXaHU3MBI 5 U/504NOXKXO
https://m.edsoo.r
5.3 MexaHnueckasi JHEpIrust 4 U/G30454EMT
Hroro no paszneny 12

OTEYECTBEHHBIX YYEHBIX U
HMCTOPUYECKUX JTOCTHKEHUN B
pa3BUTHE HAYKU U YKpPEIUJICHHUE
000pPOHOCTIOCOOHOCTU CTPAHBI.
IIpu n3yd4eHnn peakTUBHOTO
JBIKEHUSI MOYKHO TOBOPHUTH O
[Munonkosckom, Kopoiéae,
["arapune; mpu paccCMOTpPEHUH
AJIEPHBIX peaKIii — 00
uccienosanuax Kypuarosa.
DcTeTHYecKoe

Bocrrangne. Pusnka oOnmamaer
3HAYUTEIbHBIM TTOTCHITHAIOM IS
(hopMUPOBAHUS ICTETHUECKOTO
BOCHPUATUS MUPA. ITO
MIPOSIBJISIETCS B KPAacoTe
bu3nYECKUX 3aKOHOB, U3SIIECTBE
MaTe€MaTHYECKHUX JOKA3aTeNlbCTB,
TrapMOHHH NPUPOJIHBIX SABJICHUI
(pamyra, ceBepHOE CUSTHUE).
Hcnonp3oBanue Ha ypokax
CTUXOB, OTPBIBKOB U3
XYJ05KECTBEHHOH JIUTEpaTypHl,
MY3BIKAJIbHBIX (hparMeHTOB
MIOMOTAET YBUIETh CBSA3b HAYKU U
HCKYCCTBA.



https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/G3O454EMT
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8 KUIIACC

KounyecTBo yacoB DJIeKTPOHHbIE BocnurareJbHbI MOTEHIMA
Ne HaumenoBanue pa3ieiioB u K Ipakruyec | (uHppoOBHIE) Ypokos
OHTPOJIbH
n/n TeM NMPOrpamMMblI Bcero P KHe o0pa3oBaTeibH
ble padoThI
padoTsI ble pecypchl
Pasnen 1. TensioBble siBJIeHUsI HpascTBennoe Bocniutanue. Yepes
11 CTpoeHue 1 CBOHCTBA . https:/m.edsoo.ru | 3HAKOMCTBO ¢ Guorpadusamu
' BCIIICCTBA [RBQZNCIPM YYEHBIX, UX )KU3HEHHBIM IIYTEM U
https://m.edsoo.ru | HPABCTBEHHBIMH BBIOOpAMH.
1.2 TemnaoBsIe 1T Bl 21 1 N '
CITOBBIC TPOLECC 5 IE142A5VZA Hanpumep, nctopus Anbdpena
Hob6enst, koTopslii, n300peTs
Hroro mo pazueny 28
JTUHAMHUT, 3aBEIIaT CPEACTBA Ha
Pa3znen 2. DiiekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA IPEMHH, TOAIEPKUBACT HICIO
DJIEKTPHYECKHUE 3apAIbL. OTBETCTBEHHOCTH Y4YEHOTO 332 CBOU
21 3apsKEHHbIE TeNa U HX 7 1 ?ttps./ol m.c(:adsoo.ru OTKpBITUS. OBCYKICHHE STHUECKHUX
[RAQORCTQA4
B3aMMOIeHCTBHE R4QORCTQ4 JTUJIEMM, CBSI3aHHBIX C
o o MPUMEHEHUEM HayYHbIX
[TocTOSIHHBIN IIEKTPUUYECKUI https://m.edso0.ru p N yi
2.2 ToK 20 2 7 /PBOBOWS2B JOCTHXKEHUH (MCIIOJIb30BaHKE
ATOMHOM PHEPIUU B MUPHBIX U
https://m.edso0.ru P P
2.3 MarHuTHbIC SIBJICHUS 6 1 1.5 IBULAFRBRA BOCHHBIX LIEJISAX), YIUT
IIKOJIbHUKOB OIICHUBATH
DneKTpoMarHuTHas https://m.edso00.ru . .
2.4 4 MOCJIEACTBUS CBOUX JECHCTBUM.
WHJIYKI U [7TQOD8EL15
[TaTpuoTuueckoe
Utoro no pazneny 37 BOCnUTaHue. Yepes 1eMOHCTPAIUIO
BKJIaJ]a OT€YECTBEHHBIX YUEHBIX U
HUCTOPUYECKUX JOCTHKEHHI B
PeszepBHoe Bpems 3

pa3BUTHE HAYKU U YKPETUICHUE
000pOHOCTIOCOOHOCTH cTpaHbl. [Ipu



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15
https://m.edsoo.ru/7QOD8EL15

U3YyYCHUH PEaKTUBHOTO JBM)KEHUS
MO>KHO TOBOPUTH O L{M0JIKOBCKOM,
Kopouése, I'arapune; npu
PacCMOTPEHUM SACPHBIX PEAKIINI
— 00 uccnenoBaHusgX
KypuaToBaDkosnoruueckoe
BocriTanue. Ou3nka naét K04 K
MOHUMAaHUIO B3aUMOJCHCTBUS
yenoBeka u npupoasl. Ha ypokax
MO>KHO 00CYX/1aTh BIUSHUE
TETUTOBBIX IBUTATENCH HA
OKPYKAIOIIYIO CpeLy,
AIIEKTPOMArHUTHOE 3arpsi3HEHHE,
npoOieMy XpaHeHHUs
paZvoaKTUBHBIX OTX0/0B. Pemienue
3a[1a4 ¢ HKOJIOTHYECKUM
coJiep>KaHueM (Hampumep, pacuét
HSKOHOMUHU SHEPTUU OT
MCII0JIb30BaHUS COJTHEUHBIX
Oarapeil) U IPOEKTHAs
nesATeIbHOCTh («CrocoOb
HSKOHOMMH JIEKTPOIHEPTUUY,
«AnbTEpHATUBHBIE UCTOYHUKHI
SHEpPrum») GOpMUPYIOT y
IIKOJIbHUKOB OTBETCTBEHHOE
OTHOIICHHE K MIPUPOJIE.

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME
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9 KUIIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE BocnurareabHbI MOTEHIIHAJ
HaunmeHnoBanue pas3aesioB u IMpakruuec | (uuppoBbIe) YpPokoB
Ne n/m KonTpoJbH
TeM MPOrpaMmabl Bceero KHe o0pa3oBaTeibH
ble padoThI
padoTsI ble pecypchl
Pasznen 1. Mexanuveckue siBJIeHUSA HpascTBennoe Bocniutanue. Yepes
11 MexaHnueckoe JBHKEHUE U 10 1 https://m.edsoo.ru | 3HAKOMCTBO ¢ Ouorpadusmu
' CIIOCOOBI €70 OTIMCAHUS /ICEOGHRGTL YY€HBIX, UX KU3HCHHBIM MYyTEM U
https://m.eds00.ru HPaBCTBEHHBIMH BHIOOPAMH.
1.2 B3aumoneiictBre el 20 1 3 JUCLROAFAC Hanpumep, nctopus Ansdpera
https://m.edso0.ru Hob6enst, koTopslii, n300peTs
1.3 3aKOHBI COXPAHCHHUS 10 3 /SHEC3Y258 JIMHAMUT, 3aBEMIAT CPEICTBA HA
MPEMHH, TOTUEPKUBAET UACHO
Hroro mo pazgeny 40 N
OTBETCTBEHHOCTH YYEHOTO 32 CBOU
Pazngen 2. Mexannyeckue Ko1e0aHUs U BOJHBI OTKpBITHsI. OOCYXIEHUE STUIECKUX
https://m.edsoo.ru | AWIEMM, CBA3AHHBIX C
2.1 MexaHnudeckue KojieOaHus 7 3
[S5VIGSAI3 IIPUMEHEHUEM Hay4dHBIX
https://m.edsoo.ru | AOCTHIKEHHH (MCIIOIL30BAHHUE
2.2 MexaHu4ecKue BOJHBI. 3BYK 8 1 3 .
/[DHIJGBA50 aTOMHOMU DHEPTUHU B MUPHBIX U
BOCHHBIX LIEJIAX UT
Hroro mo pazueny 15 ), ¥4
IIKOJIBHUKOB OLICHUBATh
Pa3znea 3. Dy1eKTpOMAarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI IIOCJIEACTBUS CBOUX JIEUCTBUIA.
31 DJIEKTPOMAarHUTHOE I0JIE 6 5 https://m.edsoo.ru | 11aTpuoTryeckoe BocnuTanue. Yepes
' 3JIEKTPOMATHUTHBIE BOJIHBI /DT98BBEY0 JEMOHCTPALMIO BKJIa1a
OTEYECTBEHHBIX YUEHBIX U
Uroro no pazgeny 6 .
HUCTOPUYECKUX TOCTHKEHUH B
Paznen 4. CBeToBbI€ sIBJI€HUS pa3BUTHE HAYKU U YKPEIJICHUE
4.1 3aKOHBI pacpoOCTpaHEHUs 6 2 https://m.edsoo.ru | ©00poHOCTIOCOOHOCTH CTpaHbl. [Tpn



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M

CBETa [HBN3NMK2M U3y4YECHUHU PECAKTUBHOIO JIBUXEHUS
4.2 JINH3EI ¥ OO TUYECKHUE 6 3 https//medsooru MOKHO I'OBOPUTH O HHOHKOBCKOM,
' puGOpPEI [20WNYKRX1 | Kopoxége, I'arapuue; npu
43 Paznoxenne 6enoro cBera B 3 5 https:/m.edsoo.ry | PACCMOTPCHHM ANCPHBIX PEAKIIMK —
' criekTp [2Z5AHODTQ | ©0 Hccne0BanmsX
KypuaroBaPa3BuTue Kputuaeckoro
Wtoro no pazneny 15 MEIIICHVS i
Paznen 5. KBaHTOBbIE SIBJICHHS mo0o03HaTenbHOCTH. DU3NKa yUUT
Vcryckanue H NOTIIOMIEHHE https://m.edsoo.ry | 2HATH3UPOBATE MHGOpMANHIO,
5.1 CBETA ATOMOM 4 1 /BK5E4AQ0S IPOBEPATH TMIIOTE3BI, JIEIIATh
httos://m.edsoo.ru BBIBO/IbI HA OCHOBE (DaKTOB.
5.2 CTpoeHune aTOMHOTO siapa 6 1 U 3WX2.R 61B ' Opranusans UCCIeA0BaTeNbCKOM 1
IIPOEKTHOM IEATEIBHOCTH,
https://m.edsoo.ru
5.3 SnepHble peakiuu 7 1 /TI?/IMVY9VSF MPOOJIEMHBIX JUCKYCCU
CTUMYIHpPYET HHTEPEC K MO3HAHUIO
Hroro no paszeny 17 1 y4uT paboTaTh B KOMaH/E.
Pa3aen 6. IloBTOpuTEILHO-0606MA0IMIT MOTY.IH 3nopoBrecOeperaromniee
ToBTopere 1 060bmeHme Bocriutanue. [1pu n3ydennu rem,
https://m.edso0.ru | cBA3aHHBIX C TEXHUKOMN
6.1 coJiepaHus Kypca (GU3UKHU 3a 9 2
7.9 xace [JKQXVJBBE 0€301MaCHOCTH B JJA0OPATOPUH HITH
BJIMSIHUEM DJICKTPOMAarHUTHBIX
HoJiel Ha 37J0POBbE, YUUTEIb
dopMupyeT y ydamuxcs 0CO3HaHHOE
Hroro 1o paszeny 9 OTHOIICHHE K COOCTBEHHOMY
OIaromnoIyyuro.
OBLIEE KOJIMYECTBO YACOB I10 102 97
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https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE
https://m.edsoo.ru/JKQXVJ8BE

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npupoapsl. dusnyeckue
SIBJICHUS

https://m.edso0.ru/35YPBIW5K

MexaHn4decKkue, TeIUIOBBIE,
AJIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SBJICHUS

https://m.edsoo.ru/116 U53L6H

dusnyeckue BeJTMYUHEBI U UX
M3MEpeHHE

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

Ypok-uccienoBanue
"U3mepenue teMmnepaTypsl Ipu
MTOMOIIY >KUJIKOCTHOTO
TEPMOMETpA U JaTyuKa
TemnepaTrypsr"”

https://m.edsoo.ru/VQGCNS8IMP

Kak ¢usuka u npyrue
€CTECTBEHHbBIC HAYKH U3YYalOT
npupoy. EctecTBeHHOHAaYyYHBIT
MeTo no3Hanus. Onucanue
(bU3NYECKUX SBICHHI C
TIOMOILBIO MOJENEN

https://m.edsoo.ru/3LPP2HP X2

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro

https://m.edsoo.ru/QYLZITEMU



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

TOPU30HTAIILHO, TEM OOJIBIIIE,
gyem OoJtbllie BBICOTA ITycKa'

Crtpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/F5PU40LYR

JIBM>KEHHE 4acTull BEIeCTBa

https://m.edsoo.ru/HQ31SN1F3

VYpoxk-uccnenoanue «OMbITHI
10 HAOJIOIEHUIO TEIUIOBOTO
pacIIupeHus ra30By»

https://m.edsoo.ru/FT87UNTLS

10

ArperatHble COCTOSIHUS
BEIIECTBA

https://m.edso0.ru/STRDWACXM

11

B3anMocBs3p Mexay
CBOWMCTBAMH BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSTHUSIX U UX
aTOMHOMOJIEKYJISIPHBIM
ctpoerreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI

https://m.edsoo.ru/AWM1DBI148

12

MexaHuyeckoe IBUKEHUE.
PaBHOMepHOE U HEpaBHOMEPHOE
JIBUKCHHE

https://m.edsoo.ru/3SW6CCIHB1

13

Ckopoctb. EquHUIBI CKOPOCTH

https://m.edso0.ru/29GPTJAKL

14

Pacuer IIYTHU 1 BPEMCHU
JABUIKCHUA

https://m.edsoo.ru/PVHMNWAUA

15

Wuepiusi. 3akoH UHEPITUU.
BzaumoneiicTBue Tea Kak
IPUYHMHA U3MEHEHHUSI CKOPOCTH
JIBMOKCHHS Tell

https://m.edsoo.ru/KX55101BX

16

IInoTHOCTE BemiectBa. Pacuer

https://m.edso0.ru/0S71X3DPS



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

Macchl 1 00beMa Telia o ero
IUIOTHOCTH

17

Jlaboparopuas padoTa
«OrnpeneneHune mIOTHOCTU
TBEPIOTO TEIA»

https://m.edsoo.ru/OH22PX7CX

18

Pemenue 3a1au o reme
"TImoTHOCTH BemecTra"

https://m.edso00.ru/50DYVYG49

19

Cuna xak xapakTepucTUKa
B3anMoieicTBus Ten. Cua
ynpyrocta. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabota
«3yueHne 3aBUCUMOCTH
pacTspkeHus (aegopmarivn)
MPYXUHBI OT MPUIIOKEHHON
CHJIBI»

https://m.edsoo.ru/PXXW6DHXE

21

SIBnenune taroredusa. Cria
TSKECTH

https://m.edsoo.ru/OCWJIXFNQE

22

CBs3b MEXY CUIION TSKECTH U
Maccoii Tena. Bec Tena.
Pemrenue 3agay o teme "Criia
TsKecTH"

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

23

Cua TsDKeCcTH Ha APYyrux
nna"erax. @u3nyeckue
XaPaKTCPHUCTUKHU TIJIAHCT

https://m.edsoo.ru/IM2DOKYLI

24

I/I3MepeHI/Ie CHJIL. I[I/IHaMOMeTp

https://m.edso0.ru/IT1ZGKCKH

25

Bec tena. HeBecomocTh

https://m.edsoo.ru/UA01SQ8RE

26

CnosxeHue 1ByX cuil,
HaMpaBJICHHBIX 110 OJHOM

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsiMoi. PaBHOeMCTBYIOIIAs
cuIl

27

Pemenue 3agau no reme
"PaBHogeiicTByromas cri"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHune CKoIbKEHUS U TPEHUE
nokos. Tpenue B npupojie u
TEXHUKE

https://m.edsoo.ru/TAIEOSMMH

29

JlabopaTtopHnast pabota
«M3yueHne 3aBUCHUMOCTH CUJIBI
TPEHUSA CKOJIBXXCHHUA OT CUJIBI
JIaBJIEHUS U XapakTepa
COTPUKACAIOIIUXCS
ITOBEPXHOCTEN»

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3aga4d Ha onpenecHue
PaBHOJEHCTBYIOIIEH CHITBI

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

31

Pemenue 3agay mo remam: «Bec
tenay, «I'paduueckoe
n3o0pakeHue i, «CHIb»,
«PaBHOACHCTBYIOIIAS CUID»

https://m.edso0.ru/T9V639RZF

32

KonTtponbHas paboTa no TemMam:
«MexaHn4eCcKoe IBHIKCHHUEY,
«Macca, III0THOCThY, «Bec
tenay, «I paduyeckoe
n3o0pakeHue cuimy, «CUibhy

https://m.edsoo.ru/P4RO8SWE4D

33

Hasnenue. CriocoObl
YMEHBIIICHUS U YBEITUYCHUS
JTABJICHUS

https://m.edsoo.ru/25TVM1FDL

34

Z[aBJ'IeHI/Ie raza. 3aBUCUMOCTb

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



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

IaBJIECHMS ra3a oT 00bEMa,
TeMIIepaTypbl

35

IIepenaua naBneHus TBEPABIMU
TCJIaMH, X KUAKOCTAMU U ra3daMu.
3axoH [lackans

https://m.edsoo.ru/CG5P08NWO

36

I[aBJICHI/Ie B XXUJKOCTH U rase,
BBI3BAHHOC ﬂeﬁCTBHCM CHJIbI
TSAXKECTU

https://m.edsoo.ru/K7T71219UC

37

Pemenne 3a1au o reme
«JlaBiieHUE B )KUJKOCTH H Ta3e.
3axoH Ilackamsa»

https://m.edsoo.ru/UHHC5RB6W

38

CooOmaromuecs cocyabl

https://m.edsoo.ru/7THDBMDHR2

39

I'mppasnnuecknii npece

https://m.edso00.ru/67X2LF396

40

Manowmertpsl. [TopuiaeBoit
SKAIKOCTHEIN HAacoC

https://m.edso0.ru/5G846G718

41

Atmocdepa 3emun. [IpuanHsn
CYILIECTBOBAHUSI BO3IYIIHOMN
000710ukH 3eMJTd. 3aBUCUMOCTh
aTMOC(EepHOTro NaBJICHUS OT
BBICOTHI HaJl YDOBHEM MODSI

https://m.edsoo.ru/DRQ6ZPW1M

42

Bec Bo3nyxa. AtmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

N3mepenue atmochepHOro
nasienus. OnelT Toppuuesu

https://m.edso0.ru/2183TIPD4

44

3aBUCUMOCTh aTMOC(EPHOTO
JIaBJICHHSI OT BBICOTHI HaJl
YPOBHEM MOps

https://m.edsoo.ru/YWJFWMZI1J

45

bapomerp-anepoun.

https://m.edsoo.ru/M\WVBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

ATMmocdepHoe naBiieHue Ha
PAa3JIMIHBIX BBICOTAX

46

Pemenne 3amad mo Teme
"ATtmoctepHoe naBneHue"

https://m.edsoo.ru/YWVWL5TA1L

47

JlelicTBUE )KUJIKOCTH M ra3a Ha
IIOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/SMG9FR466

48

JlabopaTtopHnast pabota
«OmnpeneneHue BHITATKABAIOIIEH
CHUJIbI, ICVCTBYIOILIEH Ha TETO,
MOTPYKEHHOE B KHUIKOCTE)

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1mo Teme
«HcciaenoBanue 3aBUCUMOCTHU
Beca Tejia B BoJe OT 00bpEMa
MOTPY>KEHHOU B JKUJIKOCTh YaCTH
TEay

https://m.edsoo.ru/OUOBGKKSW

50

IInmaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

o1

JlaGopaTtopHnas pabota
"KonctpynpoBaHue apeoMeTpa
WM KOHCTPYUPOBAHUE JIOJKU U
OmpeJieNicHue e€
rpy3010AbEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenne 3amag mo Temam:
«IlnaBanue cynoB.
Bosznyxomnasanuey, «/laBnenue
TBEPABIX TEN, KUIAKOCTEU U
ra3oBy

https://m.edsoo.ru/R7VHLAGOQ

53

Mexannyeckas pabota

https://m.edso0.ru/1YIR6J7L5



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

Momtsocts. Equnuiist
MOIITHOCTH

https://m.edsoo.ru/AUUXIHR1X

55

VYpoxk-uccnenopanue "Pacuér
MOIIHOCTH, pa3BUBAEMOH IIPH
noabéMe 1o jecTHuue"

https://m.edsoo.ru/GDB065558

56

[IpocTeie Mexanu3mel. Peryar.
PaBHOBeCHE cuil Ha ppryare

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

57

KonTponsnas pabora o teme
«/laBnenue TBEpABIX TEN,
JKHIKOCTEN U Ta30B» /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/DWLOWQX0QZ

58

PesepsHblit ypok. Pabota ¢
TEKCTaMH 1o Teme «/laBieHue
TBEPIIBIX TEJ, KHUIKOCTCH U
razoBy / Bcepoccuiickas
poBepoyHasi padbora

https://m.edsoo.ru/RFCSYB9F8

59

Poruaru B TexHuke, ObITY U
npupoie. JlabopatopHas pabora
«HccnenoBanue ycnoBuit
paBHOBECHS pbluara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3agau no teMe
«YcaoBus PAaBHOBCCHUA pbIvyara»

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

61

KoaddumuenT nosesnoro
JeWCTBUS MEXaHU3Ma.
JIaGoparopHas paboTa
«M3mepenne KII/l HakioHHOM
TUIOCKOCTH

0.5

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



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

Pemrenue 3agad mo reme
"Pabora, momuocts, KIT/I"

https://m.edsoo.ru/VVF5XBQLVS

63

Mexanudeckast SHEpTHsl.
Kunerndeckas u noreHuuanbHas
SHEPIus

https://m.edso00.ru/SHQE7HOYK

64

3aKOH COXpaHEHUs
MEXaHU4YECKON YHEPTUU

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT IO TEME
"DKcrnepuMEeHTaIbHOE
ompeeseHue N3MCHEHUS
KUHETUYECKON U
MMOTEHITMATLHON YHEPTUU TIPH
CKaTBIBAHHH TeJIa TI0 HAKIIOHHOU
mIockocTu"

https://m.edsoo.ru/SM7E7YTZC

66

KonTtponsHas padoTa o Teme
«PaboTa 1 MOIITHOCTh. DHEPT U

https://m.edsoo.ru/AECZ9T7EC

67

Peseprubiit ypok. Pabora ¢
TEKCTAMU 110 TEME
"MexaHudeckoe IBUKeHue"

https://m.edsoo.ru/MJIPGGSA3

68

PesepBubIit ypok. Pabora ¢
TexcTtamu 1o teme "PaborTa.
MoiHocTh. DHeprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/ibHbIe pecypchl

OcCHOBHBIE TIOJIOKECHUS
MOJIEKYJIIPHO-KUHETHYECKO M
TEOPUU U UX OTBITHHIE
TIOITBEPKICHUS

https://m.edsoo.ru/10BIEJ8BGQ

Macca u pazMep aTOMOB H
MOJIEKYJ

https://m.edsoo.ru/OMIN4E3EH

Monenu TBEpPAOTO, )KUAKOTO U
ra3z000pa3HOro COCTOSTHUMN
BEIECTBA

https://m.edsoo.ru/HVW3WMRAS

OObsicHEHHE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0
COCTOSIHHMH BEIIeCTBA HA OCHOBE
MTOJIOKCHHUI MOJICKYJISIPHO-
KHHETHYECKOM TeOpHuu

https://m.edso0.ru/DJYTZQHS83

Kpucrannumueckue u amopdubie
Tena

https://m.edso0.ru/8G73PVM40

CMauuBaHue 1 KallWJIAPHOCTD.
HOBerHOCTHOC HaTsHKCHUC

https://m.edso0.ru/7XZHOXTSK

TemoBoe pacmupenue u
cKaTue

https://m.edsoo.ru/I3N30KS8L

Temmneparypa. CBa3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO JABM)KEHUS YaCTHULL

https://m.edsoo.ru/5XSV6F15B



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

Buyrpennss sneprus. Crioco0bl
M3MEHEHHs BHYTPEHHEH SHEPruu

https://m.edsoo.ru/BBVCI9IMHG6

10

Buael Tennonepenaun

https://m.edsoo.ru/WF4J3070P

11

VYpox-koHpepeHuus
"[IpakTHUecKOe UCII0JIb30BaHNE
TEIUIOBBIX CBOMCTB BCIICCTB U
MaTCprualoB B LCIIAX
sHeprocoepexeHus"

https://m.edsoo.ru/UU910QFZW

12

KonmuectBo TemioTsl. Y aenpHas
TCIIIIOEMKOCTD

https://m.edso0.ru/88291DDIZ

13

VYpaBHEHHE TEIUIOBOTO OasiaHca.
TennooOMeH u TeTIOBOE
paBHOBeCHE

https://m.edsoo0.ru/P52QUVQJE

14

JlaGopaTtopnas pabota
"UccneqoBanue IBICHUA
TEMI000MEeHa MTPU CMEIITMBAHUHT
XOJIOJTHOM U TOopstdeil BOAbI"

https://m.edsoo.ru/FR2N6N5GV

15

Pacuer xommuecTBa TCIIJIOTHI,
HCO6XOI[I/IMOFO JJI1 HarpeBaHUs
T€J1a U BBLACIIAAEMOI'O UM IIPU
OXJIAXKACHHUHU

https://m.edsoo.ru/JSMRALAPW

16

JlaGopaTtopHas pabota
"OnpeneneHue yaeabHOU
TEIJIOEMKOCTH BeniecTna'

https://m.edso0.ru/401T1ZJAH

17

3Hepr1/m TOILIMBA. Y AeTbHas
TCIIOTA CTOpaHUA

https://m.edso0.ru/683AIXYWS

18

IInaBnenue u OTBCPACBAHUC
KpUCTAJTNINYCCKUX TCJI.

https://m.edsoo.ru/JHES5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

VYnennrHad TeIwioTa IUIaBICHUS

19

JIaboparopHas paboTa
"Onpenenenue yaeiabHOM
TEIUIOTHI TUIaBJICHUS JIbaa"

https://m.edsoo.ru/LCOXVHGHD

20

[TapooOpazoBanue u
KoHAeHcauus. Mcrapenne

https://m.edso0.ru/COQG4DQKML

21

Kunienne. Y nenpHas Temiora
napooOpa3oBaHus U
KOHJICHCAIMU. 3aBUCHMOCTD
TEMITepaTyphbl KATICHHS OT
aTMOC(hepHOTO TaBJICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BrnaxnocTs Bo3ayxa.
JlabopaTtopnasi pabota
"OnpeneneHne OTHOCUTEIIBHOM
BJIAKHOCTH BO3ayxa"

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

23

Pemenue 3a1a4y Ha onpe/iesieHre
BJIQYKHOCTH BO3/yXa

https://m.edsoo.ru/N4XJEXGAL

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurareneit. [lapoBas TypOuHa.
JIBurarens BHyTPEHHETO
CropaHus

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

25

KIIJI TenmoBoro aBurarers.
TermnoBrle IBUTATEIN U 3aIIATA
OKpYXarolen cpebl

https://m.edsoo.ru/UJA3DRDOH

26

3aKkoH COXpaHCHUA U
IpeBpaliCHUs SHCPIUn B
TCIUIOBBIX IIPpOLECCax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroToBka Kk KOHTPOJIBHOU

https://m.edso0.ru/9AQ53CC7C



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

pabote o Teme "TeruioBbie
siBJieHUs. VI3MeHenne
arperaTHbIX COCTOSIHUI
BemlecTna"

28

KonTtposnsHas paboTa o teme
"TerIoBbIC SABJICHHUS.
W3meHeHne arperaTHbIx
COCTOSTHHH BerecTna'

https://m.edso0.ru/0X03133KU

29

Dnektpuzarus Ten. [[Ba pona
EKTPUICCKHIX 3aPAIOB

https://m.edsoo0.ru/9ES5KDOMD

30

Ypok-uccienoBanue
"DneKkTpu3anus e UHAYKIIHEH
Y MIPU CONIPUKOCHOBEHUH"

https://m.edsoo.ru/JALQFK67J

31

B3anmopnerictBue 3apsoKeHHBIX
ten. 3akoH Kymona

https://m.edsoo.ru/L1JCQZZS9

32

DIIEKTPUYECKOE TIOJIE.
HanpsixkeHHOCTh
aneKkTpudeckoro nois. [Ipunun
CYIEPIO3UINH FIEKTPUUECKUX
noJien

https://m.edsoo.ru/N79CZGZ1J

33

Hocwutenu snexrpuueckux
3aps/10B. DIIEMEHTApHbIN 3apsl.
Crpoenue atoma

https://m.edsoo.ru/AFOIKADMYV

34

[TpOoBOHUKY U AUIIIEKTPUKH.
3aKOH COXpAaHEHHUs
ANIEKTPUYECKOT0 3apsizia

https://m.edsoo.ru/U8JR991PB

35

Pemienue 3amaq Ha MMPUMCHCHUC
CBOMCTB QJICKTPUYCCKHUX 3apaa0B

https://m.edsoo.ru/SXWWOSWJ5



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

36

DNEeKTpUUECKU TOK, YCIOBHUS
€ro cyuectsoBanus. IcTouHuKu
AIIEKTPUYECKOTO TOKA

https://m.edso0.ru/ISIMP3J3M

37

JIeNCTBHS SIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/Q8WUTCKVT

38

VYpoxk-uccnenopanue "JleiictBue
AIEKTPUYECKOTO TOJIsI HA
MIPOBOTHUKY U JUDJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DNEeKTPUYECKUM TOK B METaJIAX,
JKUJIKOCTSIX U ra3zax

https://m.edsoo.ru/E4ACOOOYPF

40

DJIeKTpUYECKas LEMb U €€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JlaboparopHas
pabora "U3mepenue u
pEeryJIMpOBaHUE CHIIBI TOKA"

0.5

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

42

DIIEKTPUYECKOE HANIPSKEHHUE.
Boabtmerp. JlaboparopHas
pabota "U3mepenue u
peryJimpoBaHue HanpsKEeHU"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

COHpOTI/IBJ'ICHI/IC IMPpOBOAHHKA.
y,[[eJ'ILHOG COITPOTUBJICHUE
BCIICCTBA

https://m.edsoo.ru/ESUO5PC4G

44

JlaGopaTopHas pabota
"3aBUCUMOCTb 3JIEKTPUUYECKOTO
COMPOTHBIICHUS IPOBOJIHUKA OT
€ro JUIMHBI, TJI0IAI1
MIONIEPEYHOTO CEYECHUSI U
Marepuana"

https://m.edso0.ru/4JDASGZNX

45

3aBUCHMOCTBH CHJIbI TOKA OT

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

HanpspkeHus. 3akoH Oma 1ms
ydJacTKa Lenu

46

Jlaboparopnas paboTa
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pE3UCTOpa M HAIPSDKEHUS Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

IlocnenoBaTenpHOE U
MapauieTbHOE COCTUHCHUS
HpOBO)IHI/IKOB

https://m.edsoo.ru/HJ99Q3493

48

JlabopaTtopHnast pabota
"[IpoBepka npaBuiIa CIOKEHUS
HanpsHKEHUW Mpu
MOCJIEIOBATEILHOM COEIMHEHUU
JIBYX pe3UCTOPOB"

https://m.edso0.ru/VQ3VYPOTS8

49

JlaGopaTtopHnas pabota
"IIpoBepka npaBuia AJisi CUIIbI
TOKa MpU MapajieIbHOM
COCJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenne 3a1a4 Ha IPUMCHCHHUC
3akoHa Oma A Pa3jInIHoro
COCAUHCHUA ITPOBOIHHUKOB

https://m.edso0.ru/19ZEFKZZ4

51

PaboTta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

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

52

JIaGoparopHas paboTa
"Onpeznenenue paboThl U
MOIITHOCTH 3JIEKTPHUECKOTO

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

TOoKa"

53

DIEKTPUYECKUE LIETTH U
MOTPEOUTEINN IIEKTPUIECKOIM
sHepruu B ObITy. KopoTkoe
3aMBIKaHUEC

https://m.edsoo0.ru/1L3KZ2XLM

54

ITocTossHHBIE MarHuTHI, UX
B3aUMO/JEHCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

VYpok-uccnenosanue "M3yuenue
OJIEN TTOCTOSTHHBIX MArHUTOB"

https://m.edso00.ru/1GL7RJQOR

56

MaruutHoe 1ojie. MargurtHoe
mose 3eMIu U ero 3HauYeHue s
’KU3HM Ha 3eMiie

https://m.edso0.ru/R3XXJCRVK

57

[ToaroToBka Kk KOHTPOJIBHOM
pabote 1Mo Teme
"DnexkTpuyuecKue 3apsapbl.
3apsKEHHbIE TeJla U UX
B3auMoaeiicTBud. IlocTosTHHBIN
AJIEKTPUUECKUN TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KounTponbnas pabora o teme
"DnexkTpuyuecKue 3apspl.
3apsiKeHHbBIE Tella U UX
B3auMoaeiictBud. [locTosTHHBIN
ANEKTPUYECKUH TOK" /
Bcepoccuiickasi mpoBepodHas
pabota

https://m.edsoo.ru/ZISSW4Z7W

59

PezepHblit ypok. Pabora c
TekcTaMu 1o Teme "[1oCTOsHHBIM
ANIeKTpUUYECKHi TOK" /
Bcepocculickas npoBepoyHas

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

pabota

60

OmnsiT Opcrena. MarautHoe
I10JI€ JIEKTPUUYECKOTO TOKa
MarauTHO€E 1oJi€ KaTYIIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

HpI/IMCHeHI/IC QJICKTPOMAarHuToOB
B TexHuke. JlabopartopHast
pabora "N3yuenue aercTBus
MardvTHOTIO I1I0JI Ha MPOBOJHUK
C TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DJEKTPOBUTATEIH TIOCTOSTHHOTO
Toka. Mlcmonp30Banmue
AJIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA
TpaHcnopre. JlabopaTopHas
pabota "KoHcTpynpoBanue u
n3ydeHue paboThl
aneKTpoaBurarens"

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

63

OnbiTel Papajes. 3aKoH
ANIEKTPOMArHUTHOW WHYKITUH.
[IpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

DnextporeHepatop. Crocoobl
MOJIyYEHUS DIIEKTPUIECKOH
SHEPruu. DIIEKTPOCTAHLUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTrUu

https://m.edsoo.ru/LM1C70D7A

65

[ToaroToBka Kk KOHTPOJIBHOU
paboTte o Teme
"DNeKTpUUeCcKre U MarHUTHbBIE

https://m.edsoo.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

SABJIEHUS"

66

KonTtposneHas paboTa o teme
"DJIeKTpUUECKHEe U MAarHUTHBIC
siBIICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepsHblii ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBbie
SABIIEHUS"

https://m.edsoo0.ru/4AB8GKYQ1X

68

PesepsHblit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarduTHbIe
saBiieHud"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

145



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

Mexanndueckoe OBIDKEHUE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3188VVCD

CucremMa orcuera.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpPHOE ITpsAMONIMHEHOE
JIBUKEHHE

https://m.edsoo.ru/E65RWOZKO0

HepaBHoMepHOE npsIMOTIUHENHOE
nBrokeHue. CpenHsis u
MT'HOBEHHAs1 CKOPOCTh

https://m.edsoo.ru/L043PYTGB

[Ipsimonunelrinoe
PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO

CKOpOCTh MPAMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBHKEHUS.
I'paduk ckopoctr

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHas pabota
"OnpeneneHue yCKOpEeHUs Tena
MIPH PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOM
miockoctu”

https://m.edsoo.ru/1IKKINJFO8

CBoboanoe nagenue teil. OnbITH
Tamunes

https://m.edsoo.ru/NMQA4GGEQ



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

PaBHOMEpHOE IBUKEHHUE 110
okpyxHocTu. Ilepron u gacrora

9 . https:/m.edsoo.ru/PVRBIDTTH
oOpamienus. JInneiHas u yriaoBas
CKOPOCTH

10 Herrpoctpentrersiioe https:/m.eds00.ru/O5L FGWFZY
YCKOpEHUE
I1 i H .B

11 CPBBIH 3AKOH HILIOTOHA. BEKTOP https://m.eds00.ru/T4ADTURL3K
CHJIbI
Bropoit 3akon HeroToHa.

12 y https://m.eds00.ru/5A28NGVEV
PaBHOfelicTBYIOIIIAS CHITa
T i H .

13 PETHH SAKOH HpI0TOHa https://m.edsoo.ru/XPFYG64RM
Cynepno3unus cui
Pemenue 3agau Ha CHEHUE

14 THICHIE 3a/131 Ha npHMenei https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CLICHIE ST HO Teme «-Hia https://m.edsoo.ru/HML1AMN12
YIIPYrOCTHY
JlaGopaTtopHnas pabota

17 «OmnpeneneHue KECTKOCTH https://m.edsoo.ru/T4APAJAFV1
MPYKUHBD»

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRA8I7
P C

19 CLICHHE 3aAaT HO Tene «ia https://m.edsoo.ru/PJDH2DCIT
TPEHUS»
JlaGopaTtopHas pabota

20 "Onpeznenenue koddduimenta https://m.edsoo.ru/C56RD8K X8
TPEHUS CKOJIbXKEHUS"
P "3

21 CLICHIE 3a7aT O TEME ~ SaKOmHb! https://m.edsoo.ru/VT3T38KBU

Herorona. Cuna ynpyrocru. Cuna



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

TpeHus"

22

Cuiia TSKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.
YckopeHnue cBOOOHOTO TaICHUS

https://m.edsoo.ru/MEET XGF60Q

23

VYpox-koudepenuus "/[Bmxenue
TEJI BOKPYT TPaBUTALIMOHHOTO
uentpa (ConHeyHas cucrema).
lNanaktukn"

https://m.edsoo.ru/BLGGQ9259

24

Pemrenne 3amau no treme "Cuita
TSOKECTH M 3aKOH BCEMUPHOTO
TaroreHusa"

https://m.edsoo.ru/\V02GV8YAT

25

[IepBas kocmMu4eckasi CKOpOCTb.
HesecomocTs u neperpysku

https://m.edso0.ru/563XRG6ED

26

PaBHOBecue MarepuasibHOI

TOYKH. AOCOJIIOTHO TBEPOE TEJIO.

PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OChIO BpAILICHUS.
MowmeHnT cuisl. LlenTp Tsxectu

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue MarepualibHOI

TOYKU. AOCOJIIOTHO TBEPJIOE TEJIO.

PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAIlICHUSI.
MowmenT cunbl. LlenTp Tsxectu

https://m.edsoo.ru/GAMQWA4SLS

28

Pemienue 3a1a4 no reme
"MowmenT cunsl. Llentp Tsoxectn”

https://m.edso0.ru/0QJSN205C

29

[ToaroToBka Kk KOHTPOJIBHOM
paboTe o Teme "MexaHn4ecKoe
nBrkenue. Bzaumoneiictsue ten"

https://m.edso0.ru/8D7SUVX5J]



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

KonTtposnsHas paboTa o teme
"MeXxaHN4eCKOE IBUKECHUE.
Bsaumonetictsue ten"

https://m.edso0.ru/J1BOUJ2YG

31

Nmnynsce Tena. IMITynbc CUIIBL.
3aKOH COXpaHEHUS UMITYJIbCA.

Ynpyroe u Heynpyroe
B3aMMO/ICVCTBHE

https://m.edsoo.ru/7PI5BWQD2

32

Pemenue 3anau no teme "3akoH
COXpaHEHUs UMIysbca"

https://m.edsoo.ru/LQO6EH8F9

33

Ypok-koHpepennus "PeakTuBHOE
JBUKECHHE B MIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanudeckas paboTta u
MOIITHOCTh

https://m.edsoo.ru/FCOHVOY XP

35

PabGoTta cunibl TSDKECTH, CHITBI
YIOPYTOCTH M CHITBI TPEHHUSI

https://m.edsoo.ru/Y4H20MDHI

36

JlaGopaTtopHnas pabota
«OmnpeneneHre pabOTHI CUITBI
TPEHUS TIPU PABHOMEPHOM
JIBVDKCHUU TeJa T0
TOPH30HTAILHOW TIOBEPXHOCTHY

https://m.edsoo.ru/609HFE1P8

37

CBs13b SHEpruu 1 paboTHI.
[ToTenumanpHas sHEpPTrUs

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema
0 KMHETUYECKOM dHEepruu

https://m.edsoo.ru/M\WKXL7NXVR

39

3aKkoH COXpaHCHU SHEPTHUU B
MCXaHUKEC

https://m.edsoo.ru/FMMZ2S69EB

40

JIaGoparopHas paboTa
«M3ydeHue 3aK0Ha COXpaHEHHUs

https://m.edso0.ru/0TVK8KJIXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

SHEPTUM»

41

Konebarensnoe JABHKCHHUE U €T'0
XapaKTCPUCTUKU

https://m.edsoo.ru/3EQ3BHBZ3

42

3aryxaromue KojaeOaHusl.
BriHyX1eHHBIE KOJIeOaHusI.
Pes3onanc

https://m.edsoo.ru/13ZKD2M12

43

MareMaTnyecKkuii U NpyKUHHBIA
MAasITHUKH

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccienoBanue
«3aBHCHUMOCTH TIEpHOJIA
KOJe0aHMH OT KECTKOCTH
MPYXKUHBI K MacChl TPy3a»

https://m.edsoo.ru/BACAG6R4KS

45

[IpeBpamienue 3HEpruy npu
MEXaHHUYECKUX KOIeOaHUAX

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTtopHnas pabota
«OmnpezeneHne 4acToThl U
neproia KoJieOaHui Mpy>KMHHOTO
MasITHHKA

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGopaTtopHnas pabota
«[IpoBepka HE3aBHCUMOCTH
nepuo/ia KoJiebanui rpysa,
MOJIBEIICHHOTO K HUTH, OT MacChI

rpy3a»

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

48

Mexaandeckue BoJIHBI. CBOMCTBA
MEXaHHYECKUX BOJIH.
[IpoaonpHbIE U TONIEPEYHBIE
BOJIHBI

https://m.edsoo0.ru/QHBQ3U5SXV

49

VYpoxk-koHpepeHuus

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



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
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https://m.edsoo.ru/6PN0HXSJA

"MexaHU4ecKue BOIHBI B
TBEpOM Teie. CelicMuueckue
BOJIHBI"

50

3BykK. Pacnipoctpanenue u
OTpa’keHHE 3ByKa

https://m.edsoo.ru/NTZLRXDB5

51

Ypok-uccienoBanue
"HabmtoieHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YacTOTHI"

https://m.edsoo.ru/5SRPRGGZV8

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHI pe30HaHC

https://m.edsoo.ru/AOY3HSN3G

53

VYpoxk-koudepennus "YapTpa3zByk
1 uH(pa3ByK B IpUpOJIE U
TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme "3aKOHbI
COXpaHEeHUsA. MeXxaHn4eCcKue
KoJeOaHus ¥ BOJIHEI"

https://m.edsoo.ru/7YAJAV57M

55

KounTponbnas pabora no teme
"3aKOHBI COXpaHEHHUS.
MexaHnnyeckue KoyieOaHus u
BOJIHBI"

https://m.edsoo.ru/ZvVD7Z44VH

56

9J'IeKTpOMaFHI/ITHOC I10JIC.
BHCKTpOMaFHI/ITHLIC BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa AJIEKTPOMArHUTHBIX
BOJIH

58

Ypok-koupepennus "[lkana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnons3oBanue

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



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
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BHCKTpOMaFHI/ITHBIX BOJIH IJIs
COTOBOM CBs31"

59

VYpok-uccnenosanue "N3yuenue

CBOMCTB QJICKTPOMArHuTHBIX BOJIH

C HOMOIILI0 MOOMIIBHOI'O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI M JUTHHBI
3IEKTPOMArHUTHOMN BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DJIEKTpOMarHuTHasi Ipupoaa
ceeta. CKOpOCTh CBETA.
BosHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hctounuku cBera.
[Ipsimonunelrinoe
pacnpoCTpaHEHHE CBETA.
3atmenus CosHna u JIyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTPaKEHUS CBETA.
3epkana. Pemenue 3anad Ha
MIPUMEHEHHE 3aKOHA OTPAKEHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomiienue cBera. 3akoH
MIPEIOMIICHHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

ITonnoe BHYTPCHHCC OTPAKCHUC
cBeTa. Mcronp30BaHue MOJTHOTO
BHYTPCHHCTO OTPAXKCHUA B
OIITHYCCKUX CBECTOBOAAX

https://m.edsoo.ru/FZ7HV6E2W

66

JIaGoparopHas paboTa
"HccmeqoBaHnue 3aBUCUMOCTH

https://m.edsoo.ru/R800IT10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

yIJla IPEIOMIIEHHUS] CBETOBOTIO
Jyda OT yIJIa IaJeHus Ha
rpasuue "Bo3yx-crexsio""

67

VYpox-koHpepeHuus

"M croib30BaHKE ITOJIHOTO
BHYTPEHHETO OTPaXKECHUA:
CBC€TOBO/JbI, OIITUKOBOJOKOHHAaA
CBS3L"

https://m.edsoo.ru/0L9F63ZRU

68

JInnazelr. OnTHYeckas CHiIa JIMH3BI

https://m.edsoo0.ru/ZVV702L97F

69

[TocTpoenue n3obpaxkeHuit B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopnast pabota
"Onpenenenre GOKYCHOTO
PacCTOSIHHS U ONITHYECKOH CHITBI
cobuparomei TMH3bI"

https://m.edsoo0.ru/3XTVNZNJJ

71

Ypoxk-koHpepeHus
"OnTruyecKkue TMH30BbIE
npudopsr"

https://m.edsoo.ru/KKVVRKOP3D

72

I'ma3 kak ontuyeckasi cucTeMa.
3peHue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koupepenus "leexTs
3penus. Kak coxpanutsb 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Pasnoxxenue Genoro cBeta B
cnektp. OnbiTel HpioTOHA.
CrnoxeHue CieKkTpalbHbIX
uBeToB. /{ucnepcus cera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaboparopHas padoTa "OnBITHI
0 Pa3NoKEHUI0 OEIOro CBETa B

https://m.edsoo.ru/E518L6TCH



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH

CIIEKTP U BOCIIPUATHIO LIBETA
MPEIMETOB IIPU UX HAOIIIOICHUU
gyepe3 IBETOBbIC (MIBTPHI"

Ypok-npaktukym "BosHoBbIE

76 CBOWCTBa CBETa: JUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTephepeHys u audpaxus”
O P

77 meiThl Pesephopa m https://m.edso0.ru/P922QVFIV
TJIaHeTapHas MOJIeNb aToMa
I1 Bopa. M

78 OCTYTIATRT bopa. VIOAITb aToMa https://m.edsoo.ru/OBJPHEQG?2
bopa
Hcnyckanue u MoTJIONEHUE CBETa

79 atoMoM. KBanTrl. JIunenyartsie https://m.edsoo.ru/MILRTHPCO
CHEKTPBI
VYpoxk-npaktukym "Habmonenne

80 " https://m.edsoo.ru/7NCLNW296
CIEKTPOB UCITYCKAHUS

81 PagmoakTBHOCTE U €€ BUIIBI https://m.edsoo.ru/22H32JWLM
C .

82 TPOCHHE ATOMHOTO Aipa https://m.edsoo.ru/IRVFSKOFK
Hyxknonnas moziens
P )

83 AMOAKTHUBHBIC TPCBPAIICHHA https://m.edsoo.ru/RA796 TPSP
M3oTtomsr
P :

84 " CHICHIE SaAat TO TeMe " https://m.edsoo.ru/WX2HQP2S6

PannoakTuBHBIE MpeBpaleHUs

85 [Tepuon nomypacnana https://m.edsoo.ru/WZDJCOES87
Ypok-koHbepeHus

86 "PanuoakTuBHBIE U3TyYEHUS B https://m.edso0.ru/X1J4002C4
IIPUPOJE, MEAULIMHE, TEXHUKE"
s .3

87 FICPHRIC PEAKIITH. SAKOHDT https://m.edso0.ru/YOQ2XMKO0

COXpPAaHCHUA 3apAa10BOTO U



https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
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https://m.edsoo.ru/22H32JWLM
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MaCCOBOI'0O YHUCCII

88

DHeprus cBSI3M aTOMHBIX SIJIED.
CBs13b Macchl U SHEPIUU

https://m.edsoo.ru/NSTEUFIO3

89

Pemenne 3amad mo Teme
" nepuble peakuun”

https://m.edso0.ru/OD4KHLQ4T

90

Peakuuu cunTe3a u AeneHUs
saep. cTouHuKM SHEprun
ConHua u 38€31

https://m.edsoo.ru/RMBFQBND7

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaaOaKTUBHBIX U31y4€HUHN Ha
JKVBBIE€ OpPTraHU3MbI"

https://m.edsoo.ru/QTNWFW900Q

92

[ToaroToBka Kk KOHTPOJIBHOU
pabote 1Mo Teme
"DNeKTpOMarHUTHOE TOJIE.
DJIEKTPOMArHUTHBIEC BOJIHBI.
KBanToBnIC ssBiIeHNS"

https://m.edsoo.ru/TBOXB9TUO

93

KounTponbnas pabora no teme
"DeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBL.
KBanToBbIe siBIeHUS"

https://m.edsoo.ru/5UTJAFD6U

94

[ToBTOpEHME, 06OOIICHNE.
JlaGopatopHbie pabOTHI IO KypCy
"B3zaumopaeicrsue teia"

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

95

IToBTOpenue, o6oOIIeHNE.
Pemenne pacueTHbIX 1
Ka4eCTBEHHBIX 33j1a4 110 TEMe
"TennoBble mpoueccol”

https://m.edsoo.ru/MMJINLZOSQ



https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
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https://m.edsoo.ru/TBOXB9TU0
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https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ

96

[ToBTOpenue, oboOIICHNE.
Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a/1a4 10 TeMe
"KII/] TerutoBeIX ABUTATENICH"

https://m.edsoo.ru/H7THKU30G3

97

[ToBTOpenue, o6o0IICHNE.
Pemenne pacueTHeIX 1
Ka4eCTBEHHBIX 3a]1a4 10 TeMe
"KIIJ] anexkrpoycTtaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpEnue, 060061IEeHNE.
JlabopaTopHbie pabOTHI 1O KypCy
"CBeToBbIE SIBJIICHUSA"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, o606menue. Pabora
C TEKCTaMH I10 TeMe ""3aKOHBI
COXpaHEHUA B MexaHuKe"

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenue, o606menue. Pabora
¢ Tekctamu 110 Teme "Koebauus
Y BOJIHBI"

https://m.edsoo.ru/L3YKVILINT

101

[ToBTOpenue, o6o6menue. Pabora
¢ TekctamMu o teme "CBeTOBbIC
sBJIEHUS"

https://m.edso0.ru/LG3271SQ6

102

[ToBTOpenue, o6o6menue. Pabora
¢ TekcTamu 110 Teme "KBaHTOBas
u snepHas ¢puzuka"

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTth ABJICHUSA II0 ONHMCAHWUIO HMX XAapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JaHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpYKaIOIlleM MHUpEe, B TOM uucie (U3NYeCKue SIBICHUS B MPUPOJIE,
MIPH 3TOM TEPEBOAUTH MPAKTUYECKYIO 33a7ady B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3HUECCKUX SIBJICHUI

1.4

ONKCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (PUIUYECKHE SBICHUS,
UCHONB3ys (DUM3MYECKHE BEIWYHUHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaThb (DU3UYECKUH CMBICI HCMOJb3YEMbIX BEIMYMH, HUX
0003HaYeHUS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTHUMH
BEJIMYMHAMHU, CTPOUTH  TIpadUKH  HM3YyYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIIGCKI/IG SIBJICHUSI W IIPOLCCCHI,
HCIIOJIb3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
4yhclie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PU3NUYECKUX SBICHUH, PU3HMUECKUX 3aKOHA MU

3aKOHOMCPHOCTH

1.7

peuiarb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIb3Yyd 3aKOHBI U




(hopmyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIM3a
yCIIOBUSL 3a7auyd  3alUCBhIBATh KPAaTKOE YCJIOBHE, TOJCTABISTH
¢u3nvecKkre BETUYUHBI B (JOPMYIIBI M IPOBOAUTH PACUETHI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHUA 3a1a4, OCHHUBATD

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOIIU
(i)mnqecxnx METOOAOB, B OIHCaHHUM HCCICIOBAHUA BbIACIATH
IpOBEpsieMOE  MPEANOoJOXKEeHHue  (TUIoTe3y),  pa3iuyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI PE3yIbTaT, HAXOIUTH OIIMOKU B

XOJE€ OIlbITa, A€JaThb BBIBOJBI 110 €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3UUECKUX SBICHUU WIH
¢bu3udyeckux  CBOMCTB  Teln:  (GOpPMYJIHpPOBATH  MPOBEpsieMbIe
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000pyI0BaHus, 3alMChIBATh X0/ ONbITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBITIOJIHATh NpPSIMbIE U3MEPEHMsI C MCIOJIb30BAaHUEM aHaJOrOBBIX U
1M (POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS NPUOOPOB € yYETOM

3a/TaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUN

1.11

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JIPYrod C WCIOJIb30BAHUEM TIPSIMBIX HW3MEPECHHM,
y4acTBOBaTh B IUTAHMPOBAHMHM YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUSI, CICAYsl MPEUIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUYECKHUX
BEJIMYMH B BUJIC MTPEAJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIbI

I10 pE3yJIbTaTaM HMCCICI0BAHHUA

1.12

IMPOBOANTL KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHMH, CJICAYA
npez[nox(eHHoﬁ HUHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaTh MPUHIUIIBI JeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb MPUHIUAIIbLI JIENCTBUSA HU3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBIO HX OIIMCaHUA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOAUTH TPUMEpHl (HAXOAUTH HMHPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO MCHOJIb30BaHUs (PU3MUECKUX 3HAHUI B MOBCETHEBHOMN
KU3HH Juis  oOecrieueHuss O€30MacHOCTH Tpu  oOpaiieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAaHEHHUS 3[J0POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/ICHUS B OKpY Karollel cpeze

1.16

OCYILECTBIIATH OTOOpP MCTOYHHUKOB MH(popmManuu B cetu MHTepHeT B
COOTBETCTBUU C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCS 3HAHUM M IyTEM CpaBHEHUS pPa3IMYHBIX HCTOYHUKOB
BBIJICNATh MHGPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM WU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHCHUH yueOHBIX 3a1aHU I
HayYHOTIOMYJSPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEpXKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus NHGOPMAIIN

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb CcOOCTBEHHDBIE KpaTKUC MMHUCbMEHHBIC U YCTHBIC COO6HI€HI/I$I
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHpOpMAIMU (U3HIECKOTO
COJIep’KaHus, B TOM 4YHCIe MyOJIMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbraTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BAaTh HW3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(bu3HKHU, COMTPOBOK/IATh BHICTYILICHUE MpPE3eHTaLei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeacisiThb
00s3aHHOCTH B rpymnie€ B COOTBETCTBUU C IMMOCTABJICHHBIMHA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IlJIaHa Z[GP'ICTBHI;'I, aJICKBAaTHO OLICHHUBATH
CcOOCTBEHHBIH BKJIaad B JCATCIBHOCTH TI'PYIIIIBI, BBICTPAWBATh
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BaTh NOHATHA

1.2

pas3iiniaTth ABJICHUSA IO OMNMCAHWUIO HX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)1/131/1‘-1601(06 SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YyYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKaloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
IpU ITOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B Y4eOHYIO, BBIIEIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

ONHCBHIBATh W3YyYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBJICHUS,
UCTIONB3YS  (U3UYECKUE BEJIWYHMHBI, TPH ONHCAHUM TPABHIEHO
TpPakTOBaTb  (PU3WYECKHII  CMBICA  HUCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUS U €UHUIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEIMYMHAMM,  CTPOUTh TIpapUKd  U3YYEHHBIX  3aBHCHUMOCTEH

(bMBUYECKUX BEIIMYUH

1.5

XapaKTEpPU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SIBJICHUS W IPOIIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbI, IMPU H3TOM JIaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

O0OBICHATH (PU3NUYECKUE TMPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTHYECKHMX INaroB ¢ momMombio 1 — 2 HM3ydeHHBIX CBOMCTBa

(1)I/ISI/I“ICCKI/IX HBJICHI/IP'I, q)I/ISI/ILIeCKI/IX 3aKOHa HUJIM 3aKOHOMEPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBs3BIBAIOIINEC (bPISI/I‘IeCKI/IC BCJIIMYHHBI: HA OCHOBC aHaJIM3a
YCIOBHA 3ala4M 3allMChIBATh KPATKOC YCJIIOBHUE, BhIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJavu, BBI6I/IpaTB 3aKOHBI H (bOpMy.]'IH,
HCO6XOI[I/IMI>I€ IS eé peliCHus, IIPOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C H3BCCTHBIMU

JaHHBbIMH

1.8

paciIo3HaBaThb l'IpO6JICMbI, KOTOPBIC MOKHO pPCIIUTL IIpU ITOMOIIH
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OITMCAHUC UCCIICAOBAHUA, BBIACIIATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IPABUIIBHOCTb TOPAAKA

IMPOBEACHUA UCCIICAOBAaHNA, ACJIaTh BBIBOAbI

1.9

IOPOBOJUTH OIBITHI 1O HAOMIOAECHUIO (PU3MYECKUX SIBICHUHA WIIN
¢u3nyeckux  CBOHCTB  Teln:  (QOpPMyIUpOBaTH  IpPOBEpsieMble

IpCaAIOJIOKCHUA, COGI/IpaTB YCTaHOBKY nu3 MMPEIJIOKCHHOT'O




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSAMbBIE WM3MEPEHUs C HCIOJIb30BAHUEM AHAJIOIOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJUTH  HCCJICIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBAaTh HCCIIEJOBAaHUE, COOMpPATh YCTAaHOBKY U BBINNOJIHSTH
U3MEpeHus, Cleays IpeajJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH B BUJE TaOMUIl U IrpauKoB,

ACJIaTh BBIBOABLI ITO PE3yjIbTaTaM HUCCICAOBaHMA

1.12

MPOBOJUTh  KOCBEHHbIE  U3MEpPEHUs  (U3NYECKHX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienyss TPEeNJOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30omacHOCTH mpu  paboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HA HUX ONUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bu3YecKrue 3aKOHOMEPHOCTH

1.15

pacimo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
OJICKTPHUYCCKUX ueneﬁ C IOCICOOBATCIbHBIM W IapalICIIbHBIM
COCAMHCHUEM 3JICMCHTOB, pasjm4dad YCJIOBHBEIC 0003HaYEHHUST

QJICMCHTOB 3JICKTPHYCCKUX Heneum

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAuTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU Juia  oOecrieueHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECCKOTO IMTOBEACHUS B Oprncanmeﬁ cpeae

1.17

OCYIICCTBJIATDH MMOUCK I/IH(I)OpMaI_II/II/I q)mnqecxoro COJCpKaHuA B CCTHU
I/IHTepHeT, Ha OCHOBE€ HMEIOIIMXCS 3HAHUH H HYTeM CpaBHCHUA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATDH I/IH(I)OpMaI_II/IIO, KOTOpasa

ABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOXET OBbITh HCI(OCTOBepHOI\/'I

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJlaHu HAay4YHO-




MOMYJSIPHYIO JIUTEpaTypy (pU3MYecKoro coaepkaHus, CIPAaBOYHBIE
Marepuanbl, pecypcbl cetu  VHTEepHeT; BiIaaeTb NOpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHusi WHGOPMAIIUKA U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHMS,
0000mas wHGOpPMAIMIO W3 HECKOJIBKAX HCTOYHUKOB (PU3UICCKOTO
COJIEp’KaHUs, B TOM YHUCJIE IyOJIWYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIEIOBATENIbCKOM JIEATENbHOCTH, IPU 3ITOM
rPAaMOTHO HCIIOJB30BAaTh WM3YYEHHBIM MOHATUHHBIN anmapar Kypca

(hU3KKHN, COIPOBOXK/IaTh BBICTYIJIEHUE MpE3eHTaluei

1.20

MPU BBHITIOJIHEHUH YY€OHBIX MPOEKTOB M UCCIEAOBaHUN (DU3MUIECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B I'pYIIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJa4aMH, CJIEIUTh 3a BBINOJIHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICATCIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISIE  TOTOBHOCTh

paspeniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUSA

1.2

pas3iinyaTtb ABJCHHA 110 OIMHMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IPOABJIICHUC HN3YUCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUN B
OKpyxKaromieM MHUpPEC, B TOM YUCIIC (1)1/1314%010/16 SABJICHUA B IIPpUPOIC,
IIpu 3TOM MEPCBOAUTH NPAKTUYCCKYIO 3a/1a4y B y‘le6HYIO, BBIACIIATH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKHK) PU3NUECKUX SIBICHUI

1.4

ONHNCBIBATL H3YUCHHBIC CBOMCTBA T€l H (I)I/BI/I‘IGCKI/IG SABJICHHA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIMYNHBI, IIpU OIMCAHUU TIPAaBUIIBHO
TPAKTOBATb (I)I/IBI/ILIGCKI/II\/’I CMBICIJI HCIOJIb3yEMbIX BCJIIMYHH,
0003HAUCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHH, HAXOAUTH (bOpMyHBI,

CBSI3bIBAIOIIME JAaHHYIO  (PU3MUYECKyl0 BEIMYMHY C JPYTUMHU




BEeJIMYMHAMH, CTPOUTH TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(hu3HUECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBIICHUS W TIPOIIECCHI,
WCIIOJIb3yd W3YYEHHBIE 3aKOHBI, IPU OBTOM JIaBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBATH €r0  MaTeMaTHYCCKOE

BBIPa)KCHUE

1.6

OOBSICHATH (PM3MYECKHE MPOIECCHl U CBOICTBA TEN, B TOM YHCJIE U B
KOHTEKCT€ CHUTyallMii TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPHYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX WIaroB C IMOMOIIBI 2 — 3 W3y4YEHHBIX CBOICTBA

(u3nuecKuXx sBICHUHN, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacd€THbIe 3amadd (omuparonmecss Ha cucteMy u3 2 — 3
ypaBHEHUH), WCIOJB3yd 3aKOHBI H  (OPMYJNBI, CBS3BIBAIOIINE
(¢u3nueckue BeNWYMHBI: Ha OCHOBE AaHalIM3a YCIOBUSA 3aJauu
3alUCHIBATh KPAaTKOE YCIIOBHE, BBISIBIATH HEIOCTAIONIUE HWIIH
M30BITOYHBIC JIAHHBIE, BEIOMPATH 3aKOHBI U (POPMYJIIBI, HEOOXOANUMBIE
JUIA pellieHusi, MPOBOJUTH PAcu€Thl M OIEHHBATh PEATUCTHUYHOCTD

MOJIy4E€HHOTO 3HAYeHUSI (PU3NUECKON BETHUUHHBI

1.8

pacrio3HaBaTth NpPOOJIEMBbI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(bu3nUecKuX METOJIOB, HCIOJB3YsI ONMCAHWE HUCCIIECAOBAaHMS, BBIACISTDH
poBepsieMOe  IMPEIOI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSIKA
NPOBEJICHUS HCCIIEAOBaHMS, JeJaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN U OTIHITOB

1.9

IMPOBOAWUTL OIIbITBI IIO Ha6J'IIOI[CHI/II-O (bHSI/I‘leCKI/IX SIBIICHUN WU
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJI: CaMOCTOSTEIIBHO CO6I/Ip8.TB YCTaHOBKY U3
HU30BITOYHOIO Ha6opa OGOpy,HOBaHI/IH, OIIMCBIBATh XOJ OIIbITa U €ro

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIbI

1.10

IPOBOJUTH IPH HEOOXOAUMOCTH CEPUI0 MPSIMBIX H3MEPEHU,
OTIpeNeNsisi CpeJHee 3HaueHHe HU3MepsieMoil BenuuuHbl (PoKycHOE
paccTosiHMe coOuparomei JMH3bl), 000CHOBBIBaTH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO pudopa)

1.11

IOPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C
UCIIOJIb30BAHUEM IIPSAMBIX HW3MEPEHUN: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBAaTh pe3ysabTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BHJC Ta6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBOJBI IMO PE3YJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJUTH  KOCBEHHBIE  W3MEpPeHHS  (U3MYECKUX  BEIMYUH:
IJIaHUPOBATh U3MEPEHUs], COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJHATh W3MEPEHHMs], Cleays IPEUIOKEHHON HWHCTPYKLHH,
BBIYMCIIITh 3HAYEHUE BEJIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHocTH mpu  pabore cC

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

pasznuyaTh OCHOBHBIC MPHU3HAKU HM3YyUYEHHBIX (PU3MUECKHX MOJIEICH:
MarepuaigbHas TOYKa, abCOIIOTHO TBEPIOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, TUIAHETapHAas MOJIEbh aToOMa, HYKJIOHHAas

MOJECJIb aTOMHOI'O Aapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX ONMCAHUS, HCHOJb3YsS
3HaHMSI O CBOMcCTBax (PUM3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(u3nueckrue 3aKOHOMEPHOCTH

1.16

WCIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTpOICTB, M3MEPUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX IMPOLIECCOB MPH pPELICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOEHUS U300pakeHUN B TIIOCKOM

3epKajie U coobuparorieit 1mH3e

1.17

OPUBOJIUTH TMpUMEpbl (HaXoAUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
XKU3HU Juig  oOecrieueHust 0Oe30macHOCTM Tpu  oOpalieHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOITHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYILIECTBISATH MOUCK UH(POpMAIUU (PU3UUECKOTO COACPIKAHUS B CETU
Wurtepuer, camocrosiTenbHO  (OPMYIUpYs TMOUCKOBBIM  3ampoc,
HaXOJWTb TIYTH  OMNpPENENCHHUs  JIOCTOBEPHOCTH  MOJYyYEHHOU
uH(GOPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHMM M JOMOJIHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHMM Y4YeOHBIX 3aJaHUH  HAy4YHO-
HOMYJSPHYIO JINTEpaTypy (GHU3UYECKOTO COJIEp)KaHus, CIpPaBOYHbIE
Marepuanbl, pecypchl cetu VHTepHeT; BinaaeTe NpuémMamu

KOHCIICKTUPOBAHUA TCKCTA, Hp606p3.30BaHI/ISI I/IH(i)OpMaI_[I/II/I U3 OJHOM




3HAKOBOM CHUCTEMBI B APYT'yIO

1.20

co37aBaTh COOCTBEHHBIC IMCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PU3NIECCKOTO
COJICpPKaHUS, MYOJIUIHO TPEICTABIATh PE3yIbTAThl MPOCKTHOW WIIH
UCCIICJIOBATENILCKOM  JCATENBbHOCTH, TPU  OTOM  TI'PAMOTHO
WCII0JIb30BAaTh U3YYEHHBIN MOHATUMHBIN annapaT u3y4aeMoro pasjaeia
(UMK M COMPOBOXKJIATh BBICTYIUICHHE IPE3CHTANHCH ¢ y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MPU BBITIOJIHEHUHM YYE€OHBIX MPOEKTOB U WCCIEAOBAHUHN (HU3HMUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBINIOJIHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(IUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE

POJIb B [IO3HAHMHM OKPYXAIOIEI'O MUPA

1.1

®usuka — Hayka O Mpupoje. SIBieHus npUPOABL
®u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznueckue BenuuuHbl. M3Mepenue — usmueckux
BenmuuuH.  Dmsumueckue  mpubopel.  [lorpemrHocTh

U3MepeHnil. MexIyHapoIHasi CUCTeMa €MHUIL

1.3

EcTecTBeHHOHayuHBI METOA TO3HAHWS: HAOJIOJCHUE,
MOCTAaHOBKA HAy4YHOT'O BOMPOCA, BBIABUKEHHE THIOTE3,
SKCIIEPUMEHT 10 TMPOBEPKE THUIMOTE3, OOBsICHEHUE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:
N3mepenne paccTosiHUM.
H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TeNa.
Omnpenenenre pa3MepoB MalbIX TE.
H3mepenue temnepatypsl IpyU MOMOIIHU KUKOCTHOTO

TEPMOMCTpPA U AAaTYHKa TEMIICPATYPhI

ITEPBOHAYAJI

bHBIE CBEJAEHMA O CTPOEHNU BEINECTBA

2.1

CTpOGHI/Ie BeOIECTBA: AaTOMbI MW  MOJICKYJIbI, HX
pasMECPHhI. OHLITLI, AOKa3bIBAOIUE IOUCKPCTHOC CTPOCHUC

BEIECTBA

2.2

JBuwxxenne uyactui BemectBa. CBs3b CKOPOCTH
JIBWKEHHUSI 4YacTUIl C  TeMmmeparypoil.  bpoyHoBckoe

JBIOKeHue, T dy3us

2.3

BzauMmopelicTBue 4yacTHUIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHC




AI‘peI‘aTHLIe COCTOSAHHMA BCIICCTBA: CTPOCHUC Ia30B,

KUAKOCTEH U TBEPABIX  (KPUCTAUNIMYECKMX)  Tell.

24 B3anMOCBs3p MEXIy CBOMCTBAMH BEIIECTB B PA3HBIX
arperaTHbBIX COCTOSIHUSAX W HMX AaTOMHO-MOJIEKYIISIPHBIM
CTPOCHHUEM

2.5 Oc0o0EHHOCTH arperaTHbIX COCTOSTHUM BO/IBI

[IpakTnueckue pabOThI:
Onenka [uameTpa aromMa MeETOJOM psAoB (¢
UCI0JIb30BaHueEM (oTtorpaduit).
2.6 OnpiThl 10 HaAOMIOACHUIO TEMJIOBOTO PACIIMPEHUS

ra3os.
OnpiTbl 1O OOHApPYXKEHUIO  JAEWUCTBHUS  CHII

MOJIEKYJIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBIDKCHHUE
3.9 Cxopocts. CpeaHsisi CKOPOCTh NMPH HEPABHOMEPHOM
' JBWKEHUH. Pacuér myTy v BpeMeHH JIBU>KEHHS
SlBnenne uHepnuu. 3aKOH MHEpUMH. B3anmonencTBue
3.3 TeJ KaK MpUYMHA W3MEHEHUs CKOPOCTHU IBUKEHUS TEIl
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocTh  BemectBa.  CBA3b  IUIOTHOCTH  C
' KOJIMUYECTBOM MOJIEKYN B eIMHUIEe 00bEMa BellecTBa
3.5 Cuita Kak XapaKTepUCTHUKA B3aUMOACUCTBUS TEI
> Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOILbIO JUHAMOMETPA
37 SIBnenue TAroteHus u cuna Tskectu. Cuna TsbKecTu
' Ha Apyrux miaHerax. Bec rena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJIBXKEHUS U TPEHHE MOKOS.
' Tpenue B npupoJe U TEXHUKE
39 CnoxeHue CWJl, HalpaBJIEHHbIX MO OJHOW MPSIMOM.
. PaBHOzelicTBYOIIAs CHIT
3.10 [IpakTdeckue pabOTHI:

OHpCI[eHCHI/IC CKOpPOCTH  pPABHOMCPHOTO  IBWXCHUSA




(mapyka B KUAKOCTH, MOJEIU  BJIEKTPUUECKOTO
aBToMOOWIsE W Tak gainee). OmnpenerneHue cpenHei
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapuka [0
HAaKJIOHHON miockocTd. OnpeneneHue  MIOTHOCTU
TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOILIKE
3aBHCHUMOCTh pacTshkeHus (aedopmaruu) mpy>KUHBI OT
OPWIOKEHHOW  cuibl.  ONBITBL,  JEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U

XapakTepa COIMPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckne SBICHUSA B Ipupoac: NpuMEpPhI IBMIKCHUA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMHM B ’KMBOW M HEKHWBOM IPUPOJIE,
JICMCTBUE CUIIBI TPEHUS B TIPUPO/IC M TEXHUKE
3.12 Texuuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJL, )KUJAKOCTEN 1 TA30OB
a1 Hasnenne TBEpAoro tema. CrocoObl yMEHBIIEHUS U
' YBEITMYCHHUS TaBJICHUS
42 JlaBiieHue raza. 3aBUCMMOCTh JaBJICHHS T'a3a OT 00bEMa,
' TEeMIIepaTypbl
43 [lepenava naBneHUs: TBEPABIMH TellaMU, )KUJIKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTnueckne MalnHbl
3aBUCHUMOCTh  JaBJICHUS OJKUAKOCTH OT  TJIyOHHBI.
4.4 ['uapocraTudeckuii mapagokc. CooOmiaromumecs cocypl.
['unpaBnnyeckue MeXaHU3MbI
AtMocdepa 3emu u atmocheproe naBiaeHue. [Ipuannbl
AE CYIIECTBOBaHMs BO3AYIIHON o00onouku 3emiu. OmbiT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
r N3mepenue armocdepnoro pasnenus. IlpuGopsr s
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XUIAKOCTM MU Tra3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BelTankuBarmas (apxuMmenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
4.9 [IpakTuyeckue paboOTHI:




HccnenoBanue 3aBUCMMOCTM Beca Tejla B BOAEC OT
00béMa TOrpyKEHHOM B JKMIKOCTH YAacTH TeJa.
Omnpenenenre BhITAIKUBAOLIEH CUJIbI, JEMCTBYIOLIEH Ha
TEN0, NOrpykéHHoe B  Kuiakocte.  I[IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHUJIbI, JAEHCTBYIOLIECH
Ha TelO0 B OKUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKMBAKOLIECH
CUJIBI, JICUCTBYIOILIEH Ha TEJO B JKUIKOCTH, OT 00BEMA
NOTPYKEHHOW B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa  wium

KOHCTPYUPOBaHHE  JIOJKM U OIlpejeneHue e

Irpy30N10AbEMHOCTH

Odusnyeckue  SBICHUS B MPUPOJE:  BIMSHUE
4.10 aTMOC(EepHOTo IaBJICHUS HA KUBOM OpraHusM, IlaBaHue

pBIO

TexHuyeckre yCTpONCTBA: COOOIIAIOUIUECS COCYIbI,
a1l YCTPOMCTBO BOJOMPOBOJA, THUIPABIUYECKUNA TIpeEcC,

MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIIHEBOW HAcoc,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanuveckasi pabora
5.2 MexaHnnyeckasi MOIIHOCTb
£ 3 [lpocThle MEXaHM3MBI: pbIYar, OJOK, HAKIOHHAs
' IUIOCKOCT. [IpaBuito paBHOBECHSI pbIyara
5.4 [IpumMeHeHue TpaBUiIa paBHOBECHSI pblyara K 0JIOKY
«3omotoe  mpaBwio»  MexaHuku.  Kosddunuent
55 TI0JIE3HOTO JeUCTBUS MEXaHU3MOB. [TpocTeie
MEXaHU3MBbI B OBITY H TEXHUKE
5.6 [ToTennmanpHas 3HEPTUU TeNa, MOIHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnass mexaHuveckas »Heprus. 3aKOH U3MEHEHUS H
. COXPAaHEHUS MEXaHHUUECKON IHEPTHU
£ 9 [IpakTudeckue pabOTHI:

Onpenenenne  pabOTBl  CWJIBI  TpPEHHs  TIpHU




PAaBHOMCPHOM JABMKCHUU TCJ1a 10 I‘OpPI30HT8,JIBHOﬁ
noBepXHOCTU. VccnenoBanye ycilloBUiM paBHOBECHsI pblyara.
N3amepenne KIIJl HakimoHHOM tockocTH. M3ydeHue 3akoHa

COXpaHCHUA MEXaHHYECKOM SHEPruu

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10
YyeJI0BEKa
TexHuyeckue yCTpOMCTBA: pblYar, IMOJBHXKHBIM U
5.11 HETOJBUKHBIN OJOKH, HAKJIOHHAS TUIOCKOCTb, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasjiena 3JieMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHMsSI BelecTBa. Macca U pa3Mepsl
' MosieKyll.  OmbITBI, MOATBEP)KJAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOTo
6.2 cocTosiHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Tena
OObsicHEHHE CBOWCTB Ia30B, JKUJIKOCTEH W TBEPIBIX TEI
6 6.3 HA OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKUHETHUECKON
Teopuu
6.4 CMauuBaHue U KanUISIPHbBIC SIBJICHUS
6.5 TenoBoe pacIMpeHHE U C)KATHE
66 Temnepatypa. CBsi3b TeMHEpPATypbl CO CKOPOCTHIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
67 Buytpennss sneprus. CiocoObl n3MeHEHUsI BHYTpEeHHEH
. SHEPTUU: TeIUIonepeaaya U COBepIIeHne pabOThI
5.8 Buasl Tennonepenaun: TEMIONPOBOAHOCTb, KOHBEKIIHS,
. U3JIy4eHHE




KomnuectBo  TEmJIOTHI. VnenrHagd  TEIIOEMKOCTDH

6.9
BELIECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OajaHca
611 [1naBnenue u oTBEpAECBaHNE KPUCTANIMYECKUX BEILIECTB.
. VY nenbHas TEII0TA MJIaBICHUS
[TapooOpazoBanne u  koHAeHcanus.  Mcmapenwue.
6.12 Kunenue. VYpaenbHas  Temiorta  mapooOpa3oBaHUS.
. 3aBUCHUMOCTb TEMIIEpATypbl KUIEHUS OT aTMOC(EpPHOTro
JTaBJICHUS
6.13 Bnaxxnocts Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TeroBbix asurarenei  KIIJ
6.15 TEIUIOBOTO JBuUraresns. TemoBble ABUTATENH M 3alllUTa
OKpYXaroIen Cpeabl
3aKOH COXpaHEHHUs U MPEBPALICHUS SHEPTUU B TEIJIOBBIX
6.16
nporieccax
[IpakTrueckue paboOTHI:
OnbiTel MO OOHApyKeHHIO  JEeWCTBUSA  CHI
MOJIEKYJISIPHOTO MTPUTSKECHHUS.
OnbITel MO BBIPALIMBAHUIO KPHCTAIOB NOBAPEHHOM
COJIM MJIM caxapa.
OnbITel 1O HAOIIOAEHUIO TEIJIOBOIO PaCIIUpPEHHS
ra3oB, KHUJKOCTEH U TBEPBIX TEIL.
517 Omnpenenenue AaBIeHUs BO3yXa B OaNIOHE MINPHLIA.

OnbIThl, EMOHCTPUPYIOIIKE 3aBUCHUMOCTb JaBJICHUS
BO3/yXa OT ero 00b&Ma U HarpeBaHus WU OXJIaKICHHUS.

[IpoBepka runoressl TUHEHHON 3aBUCHUMOCTH JJIUHBI
CTOJOMKa >KUAKOCTH B TEPMOMETPUYECKOH TpyOke OT
TEMIIEPATYPHI.

Habntonenue n3MeHeHust BHyTpeHHEH SHepruu Tena B
pe3yibTare Tersonepesadd 1 padboThl BHEIIHUX CHIL.

HccnenoBanue SABJICHUSA TEII00OMEeHa npu




CMEIIMBAHUM XOJOAHON U rOpsYEh BOJIBI.

BOJIOM Tpu TemaooOMEHe C HarpeTbiM

HWIAHAPOM.

UccnenoBanme mponecca uCrapCHus.

Onpez[eﬂeHHe KOJIMYCCTBA TCIUIOTHI, IIOJYYCHHOI'O

MCTATNINYCCKUM

Onpeznenenue ynenpHON TEINIOEMKOCTH BELIECTBA.

OHpeIIeJIeHI/IC OTHOCHTCIBHON BIAXKHOCTH BO3yXa.

Omnpenenenue yaeapHON TEIIOTHI MIABJICHUS JIbJA.

du3nyecKue SBJICHUS B MPHUPOJIE:

MOBEPXHOCTHOE

HATSKCHUEC W KAallWJUIAPHBIC SABJICHWUA B IIPUPOAC,

6.18 KpUCTaJUIbl B TIpupojie, u3nydenue ComHia, 3aMep3aHne

WHEs1, CHeTa.

BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

TexHuueckue  yCTpPOMCTBA:  KaOWLISAPbL,  IPUMEPHI

HCII0JIb30BaHHs KPUCTAJIOB, )KH}IKOCTHBIﬁ TEPMOMCTDP,

6.19 JATYMK TEMIEpaTypbl, TEPMOC, CHUCTEMa OTOILICHUS

JIBUTATENb BHYTPEHHETO CTOPaHUSL.

JIOMOB, THUTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

OJIEKTPUYECKUE 1 MATHUTHBLIE ABJIEHWA

7.1 DnekTpusaius Tel. J[Ba poja 3JMeKTPUUECKUX 3apsiioB

BzaumopeiictBue  3apsuKEHHBIX — Tell.

3akon Kynona

7.2 (SaBI/ICI/IMOCTb CHJIbI BSaHMOﬂeﬁCTBHﬂ 3apsHKCHHBIX TCII OT

BCJIMYMHEI 3apsAJ0B U PACCTOSAHUSA MCXKOY TeJ'IaMI/I)

:‘)HGKTpI/I‘leCKOG I10JI€C. HaprI)KéHHOCTb QJICKTPUYCCKOI'O

7.3 noJsia. [IpuHIMI cynepno3unuu >IEKTPUUECKUX TMOJIeH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »snexkrpudeckux 3apsfoB. JIeMEHTapHBIM
7.4 anekTpudeckuil 3apan. Crpoenue aroma. IIpoBogHukM 1
JIMAJIEKTPUKU
7.5 3aKOH COXpPaHEHMsI DJIEKTPUUECKOTO 3apsiia
ONEeKTpUUECKUi  TOK.  YCJIOBHS  CYyLIECTBOBaHUSA

7.6

QJICKTPUYCCKOT'O TOKA. HcTouyHNKY NOCTOSTHHOTO TOKa




HenictBus DIEKTPUYECKOTO TOKa (TemoBoe,

7.7 XMMHMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSAX M razax
g Onexrpuueckas 1enb. Cuia TOKa. DIEKTPUUECKOE
7.
HaAPSDKCHUE
9 ConpoTuBieHnE MPOBOJHUKA. VYaensHOE
7.
COTNIPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa Jyig ydacTka 1enu
[TocnenoBarenbHOoe W TWapaylielbHOE  COEAUMHEHUE
7.11
IPOBOTHHKOB
PaGorta u MOMIHOCTH DIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoynsa — Jlenna
3 DneKTpuuecKkue Henu M MOTPEOUTENTH DIEKTPUUYECKOM
7.1
sHepruu B ObITy. KopoTkoe 3ampikaHme
[TocTostHHBIE MarHuThHl. B3anMoneincTBHe NOCTOSHHBIX
7.14
MarHuToB
MarnutHoe 1mone. MarHutHOE TmONEe 3€MIIM U €ro
7.15
3Ha4YeHHe JUIs )KU3HU Ha 3eMIie
OnbiT Opcrena. MarHuTHOE MOJIE JIEKTPUUYECKOTO TOKA.
7.16
[IpuMeHeHne AIeKTPOMArHuTOB B TEXHUKE
JleiicTBe MarHUTHOrO MOJS HA MPOBOJAHHUK C TOKOM.
DNeKTpoABUTraTeNlb MOCTOSHHOTO ToKa. Vcrmosib3oBaHue
7.17
JJIEKTPOJABUTaTENe B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIIOPTE
Oneiter  ®Dapanes.  SIBieHue  >IEKTPOMarHUTHOMN
7.18
uHaykuuu. Ilpasuno Jlenna
DIIEKTPOTeHEPATOP. Crioco0sl MOJTy4EeHHS
7.19 JNEKTPUYECKON  SHEprum. DNEeKTpOCTaHIMM  Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTnueckue pabOTHI:
7.20 OnbIThl O HAOMIOJCHUIO NIEKTPU3ALMH TeJl MHIYKLUeH

" IpH COITPUKOCHOBCHHU.




HccnenoBanue JedCTBUS DIIEKTPUYECKOTO IOJSA  Ha
MPOBOJIHUKH U TUAJICKTPUKH.

COopka u mpoBepka pabOTBI DIEKTPHUECKON Ienu
ITIOCTOSIHHOTO TOKa.

H3mepenue u peryaupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HAMPSIKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO Yepe3
pPEe3UCTOp, OT COMPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOPE.

OmBITHI, JEMOHCTPUPYIOIINE 3aBHCHMOCTD
AJIEKTPUYECKOTO COTPOTUBIIEHUS TPOBOJHUKA OT €ro
JUTHHBI, TIIOTIAIN TIOTIEPEYHOTO CEYCHHS U MaTepHara.
[IpoBepka mpaBwiIa CIOKEHHUS HAMPsSHKEHUH  TPHU
MOCJEAOBATEIbHOM  COCAMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBuna ajsi CUJIBI TOKA TPH MapauieIbHOM
COCNMHEHUU  pe3uctopoB.  Ompenenenne  pabOTHI
ANEKTPUYECKOTO TOKa, WAYIIETO Yepe3 PEe3UCTop.
OmnpeneneHre  MOIIHOCTA  DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3uctope. MccnenoBanmne 3aBUCUMOCTH
CWJIBI TOKA, MJIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsDKCHHS
Ha Heil. Onpenenenue KII/ narpesarens. McciaenoBanue
MardUTHOTO B3aMMOJCHCTBHS HOCTOSHHBIX MAarHHUTOB.
N3ydeHne MarHuTHOTO IOJIS MOCTOSIHHBIX MarHUTOB TIPH
uX OOBEIMHCHMM W pasfeneHud. McciaepoBaHue
JEUCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OneITh,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI
B3aMMO/JICHCTBUS KaTYIIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBjeHHs Toka B Karymike. l3yuenue

JIEMCTBUSI MAarHUTHOTO MOJsA Ha MNpOBOJHUK C TOKOM.

KoHncrpynposanune u U3y4YECHHUE paboThI
DJIEKTPOABUTATENS. H3mepenne KILJ
JJIEKTPOJBUIATEIIBHOM  YCTAHOBKHU. OnsITEl 1O

HCCICAOBAaHHUIO SABJICHUA 3J'IeKTp0MaFHHTH01>i WHAYKIUU:




HCCICA0BAaHUC W3MEHCHHMI 3HAYCHUSI H HaIlpaBJICHUA

WHAYKIIUOHHOT'O TOKa

7.21

Odusnyeckue SBICHUS B MPUPOJE: DIIEKTPUUECKHE
SBICHUS B  armocdepe, OIJICKTPUUECTBO  IKUBBIX
OpPraHM3MOB, MarHUTHOE TIOJI€ 3eMJId, Jpeiid MOIIOCOB,
pPOJIb MArHUTHOTO TIOJIS JUISl )KU3HHU HA 3emile, MOJIIPHOE

CHAHUC

7.22

TexHu4eckue yCTpPOMCTBA: 3JIEKTPOCKOIl, aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUYECKON DHEPIuu,
JJIEKTPOOCBETUTEIbHBIE ~ MPUOOPBI,  HarpeBaTeIbHbIE
AIEKTPOTPUOOPHI (Ipumepsr), ANEKTPUYECKUE
MPEAOXPAHUTENH, DIIEKTPOMArHUT, 3JIEKTPOJBUraTEIb

IMOCTOSTHHOI'O TOKA, rCHEPATOP MOCTOAHHOT'O TOKa

9 KJIACC
Kon
Kop snemenTa [IpoBepsieMble AIEMEHTBI COAECPKaAHUS
paznena
MEXAHUWUYECKUE SABJIEHUA
81 Mexanuyeckoe JBukKeHHe. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBHKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
HepaBnomephoe MPSIMOJIMHEIHOe JIBUKCHHE.
8.4 CpenHsass U MrHOBEHHas  CKOpPOCTh  Tela  IpHU
8 HEPaBHOMEPHOM JBUKCHUU
85 Yckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHEWHOE
' TIBUKCHHE
8.6 CBobOonnoe magenue. OnbIThl [ammes
PaBHOMepHOe ABMXKEHHE 1O OKpY)XHOCTH. [lepuon u
8.7 yactoTa oOpamieHus. JIuHelHas U yrioBas CKOPOCTH.
LlenTpocTpeMUTEIbHOE YCKOPEHUE
8.8 [IepsrIii 3akon HproToHa




8.9

Bropoii 3akon Herotona

8.10 Tperuii 3akoH HeroToHa
8.11 [IpuHIUMIT Cynepno3uIuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cujla TpPEHHUS CKOJBXEHMs, CHIIa
' TPEHMSI TIOKOSI, IPYTHE BUIBI TPEHUS
8.14 Cuna TsKeCTM W 3aKOH BCEMHUPHOTO TATOTCHUSI.
' YckopeHnue cBOOOTHOTO MaIeHUs
8.15 JBuxenne  mmaHer  Bokpyr  Connma.  IlepBas
' KocMuyeckasi ckopocTb. HeBecomocTs U neperpysku
8.16 PaBHOoBecue  MmaTepuanbHOW  TOUKH.  AOCOIIOTHO
' TBEPAOE TEIIO
8.17 PaBHOBecne TBEPHOro Tena C 3aKPEIUIEHHOW OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TsxkecTn
8.18 Nmnynsc Tena. U3menenne nMirynbea. IMnynse cusl
8.19 3aK0H COXpaHEHUS UMITYJIbCa
8.20 PeakTnBHOE ABMKEHME
8.21 Mexanundeckasi paboTa U MOIITHOCTh
8.99 PaGota cunm Tsbkectn, ympyroctu, TpeHus. CBs3b
' SHEPrUuu U paboThI
823 [loTenuuanbHas SHeprus Tena, MOAHITOTO  Hal
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnmanpHast SHEPTUS CXKATON TMPY>KUHBI
Kunernueckas sueprus. TeopemMa 0 KHHETHYECKOM
8.25
SHEPruu
8.26 3aKOH COXpaHEHUs1 MEXaHUYECKON SHEPrun
[IpakTuueckue pabOTHI:
Omnpenenenue cpeaHell CKOPOCTH CKOJIBXEHHS Opycka
WIM JBIDKEHUS IlIapuKa 1O HAKJIOHHOW TIOCKOCTH.
8.7 OmnpeneneHne ycKOpeHUs: Tejla MPH PaBHOYCKOPEHHOM

JBH>KEHUH IO HAKJIOHHOM IIJIOCKOCTH.
Hccnenopanue 3aBUCUMOCTU nyru OT BPEMCHU IIpU
PaBHOYCKOPCHHOM JABUKCHUUN 0e3 HavaJIbHOM CKOpOCTH.

HpOBepKa THUIIOTE3bI: €CJIM IIpU PABHOYCKOPCHHOM




JBIDKEHUU 0O€3 HadallbHOW CKOPOCTH ITyTH OTHOCSTCS
KaKk psJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
POMEXYTKH BPEMEHH OJJMHAKOBBIL.

HccnenoBanue 3aBUCMMOCTH CUJIbI TPEHUS CKOJIBKEHUS
OT CWJIbl HOpMalbHOro jasiieHus. OmnpeneneHue
KodpUIMEeHTa TpeHUs CKoNbkeHus. OnpenerneHue
KECTKOCTH TpyxkuHbL. OrnpeneneHue padOThl CHUJIIBI
TPEHUSI TIpU PAaBHOMEPHOM JBWKCHHU Tela IO
TOPU3OHTAIbHOM MoBepXxHOCTH. OrmpeneneHue padoThI
CUIIBI  yOpYyrocTH  IpuU  NOABEME  Ipy3a  C
UCTIOJIF30BAHUEM  HETOJBIKHOTO W TOJBWXKHOTO

OJIOKOB

dusnueckre SBICHUS B mpUupoac: NpUJIMBLI U OTIIUBEI,

8.28 nBikeHne TutaHeT COJHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB
8.29 TexHuueckue  yCTpOMCTBA:  CHOMAOMETP,  JATYUKHU

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKeThI

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebarenbHoe nBmwkenne. OCHOBHBIE XapaKTEPUCTUKH

- KoJe0aHui: Iepro1, 4acToTa, aMIIUTyAa
9.9 MaremaTnueckui u NPY>KUHHBIN MAasITHUKH.
' [IpeBpatenue sHepruu npu KoiaeOaTeIbHOM JBHKEHUN
03 3aryxarouue KkosneOaHus. BbIHyXIeHHbIE KOJeOaHUS.
' Pe3onanc
Mexanuueckue BoJIHBL. CBOMCTBa MEXaHUYECKUX BOJIH.
Yy [IpononbHble W ToTepedHble BOJHBI. JlJIMHA BOJHBI U
' CKOPOCTh €€ pacmpocTpaHeHHs. MexaHu4ecKHe BOJIHBI
B TBEP/IOM Telle, CeHCMUYECKUE BOJHBI
9.5 3Byk. ['poMKOCTh 1 BbIcOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Wndpa3Byk u ynbTpa3sByk
[IpakTuueckue pabOTHI:
Onpenenenre 4YacTOThl W Tepuoja  KojeOaHUi
9.7 MaTeMaTUYeCKOTO MasiTHUKA.

OHpCI[C.HCHI/Ie YaCTOTHI n nepuoaa KoJIeOaHMt

IMPY>XXUHHOI'O MasdTHUKA




HccnenoBanue 3aBUCUMOCTH Tepuoja  KoJieOaHMiA
NOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH  Tepuoja  KoJieOaHMiA
NPYKHHHOTO MasTHHUKAa OT Maccel Tpy3a. IIpoBepka
HE3aBUCHUMOCTH nepuoia KoJIe0aHMH rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a M KECTKOCTH

npyXuHbl. I3Mepenue yckopeHus CBOOOTHOTO TaeHUS

dusnyeckre SBICHUS B mpupoac: BOCIIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MJIETpSICEHHE, CEUCMHYECKHE BOJIHBI,
I[yHaMH, 9XO
9.9 TexHuyeckue yCTpOMCTBA: 3XOJOT, MCHOJIb30BAHUE

YIIBTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMATHUTHOE T1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

DONEeKTPOMAarHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBOMCTBA JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 37eKTPOMarHUTHBIX BOJH
103 DlleKTpoMarHuTHas npupoga cera. CKOpoCTh CBeTa.
' BosnHOBEIE CBOICTBA CBETA
10 [IpakTrueckue pabOTHI:
10.4 N3yyeHue CBOWCTB  OSJICKTPOMArHUTHBIX BOJH  C
MOMOIILI0 MOOMIIBHOTO TenedoHa
dusnyeckue SBJICHUS B HpUpOJie: OHOJIOrHYECKOe
10.5 JeHCTBHE BHUJIUMOTO, YIbTpadHUOJIETOBOTO u
PEHTT€HOBCKOTO M3Ty4eHUN
10.6 Texuuueckue yCTpoiicTBa: WCIOJIb30BAaHUE
' AIIEKTPOMArHUTHBIX BOJIH AJIi COTOBOU CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlygeBas monenb cBeTa. VicTouHuKHU cBeTa
11.2 [IpsimosmHENHOE pacpoCTpaHEHHE CBETA
Otpaxenue certa. [lnockoe 3epkaiio. 3aKOH OTpaXKEeHHS
11 11.3
cBeTa
114 [Ipenomnenne cBera. 3akOH MPENOMIICHHS CBETA.
' [TonHOE BHYTpEeHHEe OTpakeHUE CBETa
115 JInnza. Xop siyuelt B 1MH3E




OnTudeckass cucrema Qoroanmnapata, MHUKPOCKOINA U

11.6
TeJecKona
117 I'maz kak onrtudeckas cucrema. bimszopykocts u
' JTAJIbHO30PKOCTh
118 Pasnoxenne 6enoro ceera B criektp. OnbiTel HetoToHA.
' CroxeHne CeKTpalibHBIX IBETOB. [lucnepcus cBeta
[IpakTnueckue pabOThI:
HccrnenoBanue  3aBUCMMOCTH  yrila  OTPa)KEHUS
CBETOBOTO Jiy4a OT yIJia MaJeHHUs.
N3yuenne xapakTepUCTHK W300pakeHUsI TpeaMeTa B
IJIOCKOM 3€pKaie.
HccnenoBanue 3aBUCMMOCTH  yIyla  IPEIOMJICHHUS
CBETOBOTO JIyya OT yrja MaJeHus Ha IPAaHULE «BO3AYyX —
11.9 CTEKJIO».
[Tomyuenue n3zo0paxeHuil ¢ MOMOIIBI0 coOuparomen
JMH3HL.
Onpenenenne POKYCHOTO PAaCCTOSTHUS U ONMTHYECKOM
CHJIBI COOMPAFOIIIEH JINH3HI.
OnBITHI MO Pa3I0KEeHUIO 0EJIOTro CBETa B CHEKTP.
OnpITHl 1O BOCTPHUSTHIO IIBETa NMPEAMETOB MPU HX
HAOJIOJICHUH Yepe3 [IBETOBbIE (DHIIBTPHI
Oduznyeckue ABIEHUS B mpupoje: 3arMenus CoiHIa u
11.10 JlyHBI, IIBETa TeJ, ONTHUYECKUE SBJICHHUSA B arMmocdepe
(uBeT HeOa, pedpakims, paayra, MUPax)
1111 Texuuyeckue yCcTpoiicTBa: OYKH, TIEPUCKOTI,
' doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBEGIE SIBJIEHU A
s Omnwitel Pesepdopna u muianerapHas MOJENb aToOMa.
. Monpens atoma bopa
Hcnyckanne u moriouieHue cBeta aroMoM. KBaHTHI.
12 12.2
JIunenyaTeie CIIEKTPBI
12.3 PaguoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3ITydeHHs
194 Crpoenne aromHoro sjapa. HykioHHas Mopenb

ATOMHOTO A4pa. H3oTomnsl




PagnoaxtuBHble npespaimenus. [lepuon mnosypacnana

12.5
ATOMHBIX SJEp
12.6 SAnepHble peakuuu. 3aKOHbBI COXpaHEHMs 3aps0BOIO U
' MaccoOBOI'O YHUCEIl
12.7 OHeprus cBsI3U aTOMHBIX siiep. CBsA3b Macchl U SHEPTUU
198 Peakuuu cuntesa u genenus suep. MlcrouHuku sHepruu
' Connua u 38€31
12.9 Snepnas osHeprernka. JleWicTBHE  palMOAKTUBHBIX
' U3ITyYEHUH Ha )KUBbIE OPTraHU3MBI
[IpakTnueckue pabOTHI:
Habntonenne cnjaomHpIX M JIMHEHYAThIX CHEKTPOB
12.10 U3ITyYEHUS.
HccnenoBanue TpeKOB: M3MEPEHHE SHEPTUM YaCTHUIIBI
0 TOPMO3HOMY yTH (110 hoTOrpadusm).
N3mepenue paguoakTuBHOro (poHa
®usnyeckue SBICHUS B IPUPOJE: €CTECTBEHHBIN
PaaMOaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
12.11 paauoaKTUBHOE HW3JIYYCHHE TPHUPOIHBIX MHHEPAJIOB,
JIEWCTBUE PAJAMOAKTUBHBIX W3JIyYEHUA Ha OpraHu3M
YeJI0BEKa
12.13 Texuuyeckue yCTpOICTBa: CIIEKTPOCKOTI,

I/IH,Z[I/IBI/I,Z[yaJ'IBHLJﬁ J03HUMETP, KaME€pa Bunbecona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTHHE  MHpa;
c(hopMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJbI, O POJIM HKCHEPUMEHTa B
¢uszuke, o cucreMooOpasyroueil poiau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bM3UYECKUX 3HAHWM M HUX POJIM B IEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpA, O BKIJIAJE€ POCCUHCKUX M 3apyOECKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
crioco0e CyIIeCTBOBAHUS MaTepUH, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (DU3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOIIUX JaHHOE (PU3HUECKOE SBIICHUE;
YMEHHUE paclO3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MUYCCKHUX SIBIICHUI
B OKpYXKAlOIIeM MHUpPEe, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alaapara M CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX I PCIICHHA y‘le6HBIX 3ajJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€I U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMHM METOIOB HAy4YHOTO TIO3HAHUSA C Y4ETOM
coOmrofeHus mpaBui 0€30MacHOTO Tpyna: HabmroaeHHe (U3UIECKHX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyTOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATH €0 PE3YIbTAThI, (POPMYIHUPOBATH BBIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3HMUECKUX BEITUYHH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0  YCTAaHOBKY [0 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYUYEHHBIE PE3YIbTATHI C
Y4€TOM 33JAHHOU MTOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
NPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTANBHBIX  HCCIIETOBAHMUIA,
CaMOCTOSITEILHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIy4eHHBIE 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUJAC TaOIUI[ H
rpadMKOB, YYUTHIBATh MIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojene
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOSHUS
ra3oB, JKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTb UX IS

00BbSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EeHHBIE CBOICTBA (PU3MUECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHelie 3adaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3Ys 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIHME  (pU3HUECKHe
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPATKOE YCJIOBHE 3ajayM,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOX0IUMBIC ISl €€ PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JaHHBIC,
IPOBOJUTh PACYEThl W OICHUBATh PEATUCTUYHOCTH MOJYYECHHOTO
3HaueHus (PU3MUeCKOl BETUYMHBI; YMEHUE OMpPENesITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9Yn

YMmenue XapaKTepru30BaTb IMPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, " TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/ILICCKI/IX SBIIGHUHA U HCO6XOI[I/IMBIC (I)I/ISI/I‘ICCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCHOoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH — NPHU
oOpamernn ¢ OBITOBBIMH ~ HpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pPOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHNMAaHUe
HEOOXOIMMOCTH TMPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

AJI paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUSA

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALIUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HWH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OILIEHMBATh JOCTOBEPHOCTH
MOJy4eHHON uH(OpMalMd Ha OCHOBE WMEIOIIMXCS 3HAHUW |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3MUecKoro coaep)KaHusl, CIPaBOYHbIE MaTepHajbl, PECypChl CETH
Wnrtepner; BnageHue 0a30BBIMM  HaBbIKAMHU  [PeOOpa30OBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE TpsIMONMHENHOE ABMKEHUE. 3aBUCUMOCTb KOOPJIMHATHI Tella OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSIMOJIMHENHOTO JIBUKECHHUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BPEMEHU [JIsI MPOEKIHUU CKOPOCTH, TPOEKIUH
IepeMENIeHUs, MyTH, KOOPAMHATBI NIPU PABHOMEPHOM IPSMOJIMHENHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATBl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
7
S =vg # i+ ay = ;
2
@opMynbl Uil MPOEKUUH IMEPEMEUIEHUs, MPOEKUUH CKOPOCTH U IMPOEKIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKCHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCHMOCTH OT BpEMEHHM JJsl MPOEKIMHM YCKOPEHHs, MPOEKIIUU
CKOPOCTH, IIPOEKIUU IEPEMEILIEHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaeHue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Tela I0
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 MM BBEPX OTHOCHUTENIBHO TIOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,




MPOEKIIMM CKOPOCTU M KOOPAMHATHI INpU CBOOOJHOM TaJE€HUU Tejla IIOo

BEPTUKAIIH

CKopoCcTh pPaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAnyC OKPYKHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[EeHTPOCTPEMHUTEILHOTO

1.6 yckopenusi. @opmyna s BEIYUCIEHUS YCKOPEHUS:
2
a. — v
=R
®dopmyra, CBI3BIBAOIIAS TIEPUO] M YaCTOTY OOpaIeHNUs:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyia Jj1sl BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuruHa. ClIoKeHrue Cril
1.9 SIBnenune nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HrroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 F p _Fl—}z
112 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BBIYUCIECHUS MOJTYJIS CUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOT'O TATOTCHUA:

My -4
F=g L1 _2%
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®opmyrna JUTsl BBIYUCIECHUS CUJIbI TSHDKECTH BOJM3H MoBepxHOCcTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. 3Menenue umnynbsca. MMmynbe cumbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TEJ:
D=0, i, U, =const

PeaxtuBHOE JABHXCHHC

1.17

Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS paOOThI CUIIBL:

A=F5ooscx

MexaHuueckasi MOIITHOCTbD:

=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHYECKOM OHEPruun:

HE)E
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITUAILHOM




OHCPI'UH TCJIa, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E 2
1.19 3aK0oH COXpaHEeHHsS MeXaHu4eckoi sHeprun. Gopmyna 1 3aK0Ha COXpaHEHUS
MEXaHUYECKOH HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparenne MEXaHMYECKOM YPHEPTUU MPU HATTUIUH CHIIBI TPEHMUSL.
[TpocThie MeXaHU3MBIL. «30JI0TOE IPABUIIOY» MEXAHHKH.
Poruar. Momenr cuitet: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToasmwxHbIi 1 HeMOABWKHBIN O0510KU. KITJI mpocThIXx MeXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TeEa.
dopmyna s BBIYUCICHUS JaBJICHUS TBEPAOTO Tena:
_F
pP= G
191 JaBnenue raza. AtMocdepHoe TaBiacHUE.
' I'mapocraTuyeckoe naBiieHUE BHYTPH KHIKOCTH.
dopmyna 1Sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. @opMmyna a1 ONPEACICHHS BbITAJIKUBAIOUIEH CHUJIBI,
JNENCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnopue niapaHus Tena. [1lnaBanue CyAOB U BO3QYyXOIIJIABAHUC




1.24

Mexanuueckue KoyieOaHUs. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHH.

®opmyrna, CBSA3BIBAIOIIAS YACTOTY M NIEPUO] KOJIeOaHU:

1.25

MaremMartnueckuii M NPYKMHHBIM MasTHUKU. [IpeBpamienue 5sHepruu npu

KOJIE0ATEIIFHOM IBIDKCHUHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHEe BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PAaCHpOCTPAaHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha TpaHUIIE

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mMepenne cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBI;, KOAh UIIEHTa TPEHUSI CKOJIBKEHUS; PAOOThI CHUIIBI TPEHHS, CHIIbI
YIPYTrOCTH; CPEeTHEH CKOPOCTH IBMKEHMSI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHWKEHHH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUM MaTeMaTH4YecKOro MasTHHKA,; YacTOThl M IepHoja
KoJieOaHui MPY)KMHHOTO MAasATHHKA; MOMEHTA CHWJIbI, IEHCTBYIOIIETO Ha pblYar;
paboThl CUJIBI YIOPYrOCTH HpPHU MOABEME Tpy3a C IMOMOIIbI HEMOJIBHXHOTIO
0510Ka; pabOThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUKHOTO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTH TeJa U OT TUIOTHOCTH KUIKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOIICH CHIIbI
OT MAacChI T€JIa; CUJIbI TPEHUS CKOJBKEHHSI OT CHIIbI HOPMAJbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOIIEH B MPYKUHE, OT CTEHCHH
nedopManuu MpyKUHBI, YCKOpEeHUs: Opycka OT yrjia HakJOHa HampaBJSIOUICH;
nepuoja (4acToTel) KoJeOaHUN HUTSHOTO MasiTHHKA OT JUIMHBI HUTH; MEepHoJa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepHoJia KOJIeOaHH HUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Qusuueckue s6NeHUs 6 npupode: TPUMEPbl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KMBOW M HEKUBOI NPUPOJE, NENCTBUE CUIIBI TPEHHUS B IPUPOJE U

TCXHUKEC, MNPUIHMBBI W OTJIHBBI, JABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,




PEaKTUBHOE JIBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EepHOTO JaBJICHUSA HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, HATYHUKU IIOJIOKCHHA, PACCTOAHUSA U
YCKOpPCHUA, IAUHAMOMCTpP, I[NOAIIHUIIHWUKH, PAaKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAsA IIJIOCKOCTb, IMPOCTHBIC MCXAHU3MbI B 6I)ITy,

L3l COOOIIIAIINECsT COCYABI, YCTPOWCTBO BOJOIPOBOJAA, THUAPABIMYECKHIA IpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXO0JIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISPHO-KHHETHICCKOW  TEOPUU  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPIOTO, KUIAKOTO U ra3000pa3HOro COCTOSHUM BEIISCTBA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JlBmkenne dactuil BemiecTBa. CBsI3b  CKOPOCTH  JBW)KCHHSI YacTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, upPysust

2.3 CMaumnBaHue U KanwUISIpHbIE SIBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

25 Buytpennss sneprus. PaGota u Temsomnepenaua Kak cHocoObl M3MEHEHUS

' BHYTPEHHEHN 3HEprun

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUECHUE
Harpesanue wu oxmnaxnenue Ten. KomaumdecTBOo — TemoThl.  YjaenbHas
TETIIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEeHHsI PHEPTMHM B TEIIOBBIX MpoIleccax. YpaBHEHHE TEIUIOBOTO
OayaHca:

2.9

QO +0, +..=0
Ucnapenne u xoHaeHcanus. V3MeHeHHE BHYTPEHHEH SHEPruu B Mpollecce
210 WCTapeHus U KoHAeHcauudu. KumeHue KHUIKOCTU. VYJenbHas TeIaoTa
. napoo6pazoBanus: L = Q/m
2.11 Bnaxnocth Bo3yxa




212

[InaBnenne wu kpucrasmsauus. I3MeHeHHEe BHYTPEHHEH DJHEpPruM IIpH

IUIaBJICHUHW U KPpUCTAJUIU3allH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA:

,_0

m

2.13

BHyTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:

q=Q/m

2.14

[punnuns! padots! Termnosbix naurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

H3mepenne yaenpHON TEIIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOThI, TOJY4YEHHOTO BOJOW KOMHATHOW TeMmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK) OINYIIEH HAarpeTbli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'O HAarpeTbIM LWJIMHIPOM, TOCIE OINYCKaHHsS €ro B BOJYy KOMHAaTHOU
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue W3MEHEHHsI TEMIIEpaTypbl  BOJBI  IIPH
pa3IMYHBIX YCJIOBUSX; SIBJIEHUS TEINIOOOMEHA NPU CMEIIMBAHUHU XOJIOJAHOM M

ropsiueii BOJIbI; IpoIiecca HCIapeHust

2.16

Qusuueckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHbIC
SBIIEHUSI B MPUPOJE, KPUCTAIIBI B mpHupoje, uznydenue CoJiHLa, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPbl UCIIOIB30BAHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIEepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb BHYTPEHHEIrO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BHAA SJICKTPHUYCCKHUX 3apsAa0B

3.2

B3aunmoeiictBue 3apskeHHbIX Tell. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsiaa

3.4

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA0B. I[eflCTBHe QJICKTPUYCCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTosiHHBIN 2neKkTpUUYecKuid TOK. JlecTBUS 3nekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
l=qg/t,U=A/

DJIEKTPUYECKOE COMPOTUBIICHHUE. Y ICTbHOE NEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma s yuactka ssnekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
CMeniaHHBIe COCTUHEHUS TIPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHuTHOE TOJie MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHON MHIYKIIHH
313 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeiicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM
3.15 Omnsitel Gapanes. SBienue snekTpoMarHuTHON HHIYKIMH. [IpaBuio Jlenna
Ipaxmuuecxue pabomol
WN3mepenne  NEKTPUUECKOTO  COMPOTHUBIEHHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKa; pabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B MPOBOJHHUKE

(pesncmpm, J'IaMl'IO‘-IKa), OT HAIIPSPKCHUA Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTU
CONIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IJIOMIAANW €TO IOIICPEYHOTO CCUCHUA U

YACIBHOTO COIIPOTUBJICHHUS.




[IpoBepka npaBuiia JUIsl SIEKTPUUYECKOTO HAIPSDKEHUS IPU MOCIEI0BAaTENbHOM
COEIMHEHUHU IPOBOJAHMKOB; IpPaBWJAa JUIsl CHJIbl 3JIEKTPUYECKOIO TOKAa IIpU

NapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupooe: DIEKTPHUECKUE SBICHHS B arMmocdepe,

3.17 AIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPEi( MOIIOCOB,
POJIb MATHUTHOTO TOJIS TSI )KU3HH Ha 3eMile, TIOJISIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3SIEKTPOCKOI, aMIepMeTp, BOJBTMETP, PEOCTar,
CU€TYMK  DIIEKTPUYECKOW  DHEPTrUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeIbHbIE AIEKTPONIPUOOPHI (puMepsr), ANEKTPUYECKHUE
MPEIOXPAHUTEIH, JIIEKTPOMArHUT, ODJEKTPOJBHTAaTelIbh IOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHEIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast moJienb cBeta. [IpsiMONMHEIHOE paciipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomnenne cBeta. 3aKOH MPETOMIICHHUS CBETa
3.23 JHucnepcus cBera
3.2 JIunza. Xoxg nydeil B nuH3e. POKYCHOE pacCTOSIHUE JIMH3BI. OnTUYecKas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue mpruoopbl
Ipakxmuueckue pabomoi
N3mepenue ontuueckoil cuibl coOuparomiel JTUH3bI, POKYCHOTO PacCTOSHHS
coOuparoleii JTMH3bI (110 CBONCTBY paBEHCTBA Pa3MEPOB MpeaMeTa U U300paxeHus,
3.96 KOT/Ia IPeIMET PacCIOJIOKEH B TBOMHOM (oKyce), oKa3aTels IPeIOMIICHUS CTEeKIIa.
' HccnenoBanue cBOMCTBA H300pa)KeHHs, TMOJIYYEHHOTO C  IOMOIIbIO
coOuparomiel JTHH3bI, U3MEHEHUSI (POKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJla TPEJIOMJICHUS CBETOBOTO Jyya OT yrja MajJeHUs Ha TpaHulle
«BO3/1yX — CTEKIIO»
3.7 Qusuueckue seneHuss 6 npupode: 3arMmenus Connua u JlyHel, 1Bera Ten,
. ONTHYECKHUE SIBIEHUS B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TepHUCKoM, ¢oToanmapar, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBEBLIE SAABJIEHUA
41 PaguoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHus. Peakuuu anbga-u Oera-

pacmana




4.2 OmnsiThl Peszepdopna nmo paccesnuto anbha-vactui. [InanerapHas Moiens atoma

4.3 CocraB aToMHOTO sifipa. M30TOMBI

4.4 IIepnon nomypacnaza aTOMHBIX SAEp

4.5 SAnepHble peakyy. 3aKOHbI COXPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHUCET
Qu3uueckue A6NeHUs 8 Npupode: €CTECTBEHHBI pPaJANOAKTUBHBIN (OH,

4.6 KOCMHUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyYEHUE MPUPOJHBIX MHUHEPAJIOB,
JeCTBUE paAMOAKTUBHbBIX U3JIyYEHUI HAa OPraHu3M YesloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHIUBHyalbHbII JT03UMETpP, Kamepa

BunbcoHa, anepHasi 3HEpreTuka




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBSI3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
» Ousuka: 7-i knacc: 0a30BbI YPOBEHB: YICOHUK; 3-¢ U3aHue, epepadoTaHHOe
[epeimkun U.M., UBanoB A.W. Axumonepnoe obmiectBo «M3narensctBo «IIpocBenieHne
» Ousnka: 8-i kimacc: 6a30BBIA YPOBEHB: YICOHUK; 3-¢ H3AaHue, iepepaboTaHHOE
[eperimkun U.M., UBanoB A.W. Axumonepnoe oomectBo «M3narensctBo «IIpocBenieHne
» Ousuka: 9-i knacce: 6a30BbIA YPOBEHB: YICOHUK; 3-¢ H3AaHHe, IepepaboTaHHOE
[epbimkun .M., I'yrauk E.M., VIBanos A.W. u 1p. AKunoHepHOE 00111eCTBO
«M3narenscTBO «IIpocBemenne»

METOANYECKUE MATEPHUAJIBI UISA YUYUTEJIA

NHudopmanrioHHO-MeTOIYeCKOe MUChMO 00 0COOEHHOCTAX MPEnoiaBaHus y4eOHOTO
npeamera «dusukay B 2025/2026 yuebrom roay https://edsoo.ru/wp-
content/uploads/2025/08/fizika.pdf

Meroandeckue peKOMEHIAINH TI0 CO3/IaHUI0 KJIACCOB TEXHOJIOTHYECKOTO U €CTECTBEHHO -
Hay4yHOTO Mpo¢uiIel U KIaccoB ¢ YriyOJeHHBIM U3YyYeHUEM MaTEMaTHKH, PU3UKHU,
XUMUH, OMOJIOTUH B 00111e00pa30BaTEIbHBIX OPraHU3aIUAX C UCTIOIb30BAHHEM
MH(PPACTPYKTYpPHI, CO3JAHHOW B paMKaxX HallMOHAJIHHOTO MpoekTa «O0pa3oBaHue»
(KBantopuymsr, IT-kyos1, Touku pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.pdf

Meroaunueckue pekomenaauuu. Opranu3zanus B3aumoericteug “Illkona — By3 —
npeanpustre” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh v p 2025.pdf

Metoauueckue peKOMEHIAUK M0 U3y4eHHIO TeMbl «[I0CTOSIHHBIN ANIEKTPUUECKUN TOK»
B IIKOJILHOM Kypce ¢usuku (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_fizika_p_e t.pdf

V4eGHO-METOIHUECKOE 00eCIIeUeH e TPOIIECCOB MPETIOIaBaHUs XUMHUHU, OHOJIOTHH,
(GH3HMKH Ha YPOBHAX OCHOBHOTO OOIIIEro M CPEAHEro 00IIero 00pa3oBaHus C BKIFOYEHUEM
JOIOJHUTEIBHOTO HHXKEHEPHOTO KoMImoHeHTa (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

KonTtekcTHbie 3a1aun. 3aganus Kk yaueOHOMY Kypcy «Duszuka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika_2024.pdf

Metonuueckuii keiic. DnekrpomaruutHas uHaykius. dOusuka. 8 kinace (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/fizika_mk_elektromagnitnaya indukcziya.pdf
IMHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET
OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
BUBJIMOTEKA I1OK https://mMonypoxu.pd/
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