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NOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢u3uKe Ha ypOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs COCTaBJIEHA Ha
OCHOBE TOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUS Ha 0a30BOM ypPOBHE OCHOBHOM
obOpaszoBaTebHOM mporpammel, mpenacraBieHHbIx B PI'OC 00O, a Takxke ¢ yd€ToMm
denepanbHOil paboueil mporpammbl BocnuTaHusi W KoHuemnuuu npenojiaBaHus y4eOHOTO
npeamera «Dusukay.

Copepxanue  mporpaMMbl 1o  (U3MKE  HAOpaBlIeHO Ha  (OpMUPOBAHUE
€CTECTBEHHOHAYYHON TPAMOTHOCTH OOYYalOIUXCsl U OpPraHH3alUI0 M3Y4YeHHs] (PU3UKU Ha
JESTENbHOCTHOM OCHOBE. B mporpamme mo (pu3uKe y4HUTHIBAIOTCS BO3MOXXKHOCTH YYEOHOTO
npeamera B peanusanuu TpedoBanuit GI'OC OOO K miIaHUPYEMBIM JHUYHOCTHBIM U
METanpeIMETHBIM  pe3yJbTaTaM  OOy4eHHUs, a TaKkKe  MEXKIPEAMETHbIE  CBSI3U
€CTECTBEHHOHAYYHBIX YU€OHBIX MTPEIMETOB HAa YPOBHE OCHOBHOTO O0IIETr0 00pa3oBaHUsl.

[Tporpamma no gu3uke ycTaHaBIMBAET paclpeesieHne y4eOHOro MaTepuana 1o rojam
o0ydeHusi (1Mo kKiaccam), MpeasiaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YYCHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUS TMPEJAMETHOTO COACpX aHUS W y4€Te BO3PACTHBIX
0coO0eHHOCTEN 00YYaArOIINXCS.

[Iporpamma mo ¢usuke paspaboTaHa C LEIbIO OKa3aHUS METOJWYECKON MOMOIIH
YUUTEIIO B CO3J]aHUH paboueit MporpaMMBbl 0 yueOHOMY TIPEIMETY.

®duzuka SABISETCS CHUCTEMOOOPA3YIOMIMM  JUIsl  €CTECTBEHHOHAYYHBIX — Y4EOHBIX
NPEIMETOB, IMOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBICHUI,
U3y4aeMbIX XUMUEH, Onosioruen, acTpoHOMUEH U Ppu3ndeckoil reorpadueii, BHOCUT BKJIAJ B
€CTeCTBEHHOHAYYHYI0 KapTHHY MHpa, NpPeJoCTaBiIsieT Hauboiee sCHbIE 0Opa3Iibl
NPUMEHEHHs] HAYYHOI'0 METO/a MO3HaHUA, TO €CTh CI10co0a MOJy4YeHUs JOCTOBEPHBIX 3HAHUN
0 MHUpe.

Opna u3 raBHBIX 337a4 GU3MUECKOTO 00pa30BaHUs B CTPYKTYpe 00I1ero oopa3oBaHus
COCTOMT B (POPMHPOBAHMM €CTECTBEHHOHAYyYHONM T'PAaMOTHOCTH W HHTEpeca K HayKe y
00ydJaromuxcs.

N3ydyenne ¢u3znkun Ha O0a30BOM YPOBHE MpEANOJaraeT OBJAJCHHE CIETYIOIMIUMHU
KOMIIETEHTHOCTSAMH, XapaKTEpU3YIOIMMHU €CTECTBEHHOHAYYHYIO IPaMOTHOCTb!

® HAy4YHO OOBSACHSTH SIBJICHUS;

® OIEHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHUS;

® UHTEPHPETUPOBATH JAaHHBIE U HCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
NOJIyY€HUs BBIBOJIOB.

[lenn m3yuyeHus: GU3UKU HA YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS OIpe/eTcHbI B
Konuenuuu mnpenonaBanus yuyebHoro mnpeamera «®Duszmka» B 00pa3oBaTENbHBIX
opranmzanusix Poccuiickoit denepannn, peaau3yronnxX OCHOBHbIE 00Ieo0pa3zoBaTelbHbIC
MpOrpamMMbl,  yTBEpPKAEHHOW pemeHueM  Komternmn  MwuHHCTEpPCTBA  MPOCBEIICHUSA
Poccuiickoit deneparuu (mpotokorn ot 3 aekadps 2019 r. Ne [TK4BH).

Henu usyyenus Gpusuku:

e npuoOpeTeHHEe HMHTEpeca M CTpPEeMJICHHS OOydYaloUIMXCs K HAaydHOMY H3y4EHHUIO

NPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYAIBHBIX M TBOPUECKUX CIIOCOOHOCTEH;



® pa3BUTHUE TMPEJCTABICHUN O HAYYHOM METOA€ TMO3HAaHUS U (OPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSIM;
e (opmupoBaHHEe HAyYHOTO MHPOBO33PEHUSI KaK pe3ysbTaTa HU3Y4YEHHUsS OCHOB
CTpOEHUS MaTepuu U (YHIAMEHTAILHBIX 3aKOHOB (DU3UKU;
e (opMHpoBaHHE TMPEACTABICHUU O POIU (PUIUKKA i1 PA3BUTHUS  JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII;
® pa3BHUTHE TMPEACTABICHUM O BO3MOXKHBIX cdepax Oyaymieil mnpodeccrnoHalbHON
NESITENbHOCTH, CBA3aHHOW C (PU3MKOMW, MOATOTOBKA K JajbHEHIIEeMy OOy4YEHHUIO B
ATOM HaIlpaBJICHUU.
JocTrkeHnue 3TUX 1eNied mporpaMMbl 1Mo (U3MKE Ha ypPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHusi 00eCIeuynBaeTCs PEeIICHUEM CIIeAYIONUX 3a1aY:
® [pUOOpPETEHHE 3HAHMI O JHUCKPETHOM CTPOCHHUM BELIECTBA, O MEXAHUYECKUX,
TETUIOBBIX, AJICKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;
e TMpuOOpeTeHHE YMEHUN OMHUCHIBaTh U OOBSACHATH (DU3MYECKUE SBICHHUS C
HCIIOJIb30BAHUEM TOTYYCHHBIX 3HAHUH;
® OCBOCHHE METOJOB pEIICHHsS MPOCTEHINNX pPAacUETHBIX 3aJa4 C HCIOJIb30BAaHUEM
bU3UYECKUX MOJIENICH, TBOPUECKUX U MTPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
® pa3BUTHE YMEHHU HaOMIOJaTh TMPHUPOJHBIC SBJICHUS W BBINOJIHATH OIBITHI,
nabopatopHble pabOThl U SKCIIEPUMEHTANbHBIE HCCIEAOBAHUS C UCIOJIB30BAHUEM
U3MEPUTENBHBIX MPUOOPOB;
® OCBOEHHME MPUEMOB paboThl ¢ MH(pOpMaLKel (PU3NUECKOro coaepk aHusl, BKIOYas
WH(pOpPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSIX (U3UKH, aHATU3 U KPUTHYECKOE
OIICHHBaHUE HH(POPMAIIUU;
® 3HAKOMCTBO cO cdepamu MpodecCHOHATbHOM AESITeNbHOCTH, CBA3aHHBIMU C
GU3UKONH, W COBPEMEHHBIMHU TEXHOJIOTHUSIMU, OCHOBAaHHBIMU Ha JIOCTHKEHHUAX
(bu3nuecKoi HayKH.
Ha u3yuenue ¢usnku (6a30BbIi YPOBEHb) Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs
oTBOoAMTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B Hezeln0), B 8 kiacce — 68 yaco (2
yaca B Hememwo), B 9 kmacce — 102 waca (3 waca B HENENO).

[Ipennaraempiii B mporpamme mo (u3ukKe mnepedeHb JabopaToOpHBIX PabOT M OIMBITOB
HOCUT PEKOMEHJATEJbHBIH XapakTep, YUUTEb JeJaeT BhIOOpP MPOBEICHMS J1aOOPATOPHBIX
paboT MU OMBITOB € YYETOM HMHAMBHUAYAJIbHBIX OCOOEHHOCTEH OOydYaroIMXcs, CIUCKa
HKCIEPUMEHTANBHBIX 3aJaHHi, IMpeajaraéMblXx B paMKax OCHOBHOI'O TOCYAApCTBEHHOTO
AK3aMeHa 1o (U3HUKe.

COJAEPKAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. ®u3uka u eé posib B NO3HAHMHU OKPY/KAIOIIEro MUPA.

®dusuka — HayKa o0 npupoze. SBienus npupoasl. GUsndYecKUe sIBICHUA: MEXaHUYECKUE,
TEIJIOBBIE, DJIEKTPUYECKUE, MArHUTHBIEC, CBETOBBIC, 3BYKOBBIC.

®dusznyeckue BeauMuuHbl. M3Mepenune ¢uznueckux BeanuuH. Puznyeckue MpUOOPHI.
ITorpemtHocTs n3MepeHui. Mex1yHapoHas CUCTEMA €AUHUIL.

Kak ¢u3uka u npyrue ectecTBeHHbIE HAyKH M3ydaloT npupoay. EctecTBeHHOHAYUYHBII
METOJl NO3HAHUA: HAOJIIOJIEHHWE, NOCTAaHOBKA HAYYHOI'O BOIPOCA, BBIIBMKEHHUE TMIIOTE3,
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OKCIIEPUMEHT 110 TPOBEpPKE THIIOTE3, OOBsICHEeHWE HabmomaeMoro sBieHus. OnucaHue
(bu3nUecKux SBJICHUI C MOMOIIBIO MOJIETCH.

Jemoncmpayuu.

1. MexaHuyecKue, TeIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. Ousnyeckue MpuOOPHI U MpoLeaypa IPSIMBIX U3MEPEHUI aHAIOTOBBIM U ITU(GPOBHIM

pudopoMm.

Jlabopamopnuie padbomut u onvimeul.

OrnpeeneHue eHbI IeIEHUS KAl U3MEPUTEIBHOTO Mpudopa.
N3mepeHne pacCcTosTHUM.
N3mepenune o0bEMa )KUIKOCTH U TBEPIOTO Tea.
OnpeneneHue pa3MepoB MajbIX TEIl.
N3mepenue TemiepaTypbl IMPU NOMOIIM JXKMJIKOCTHOTO TEPMOMETpAa U JaTUUKa
TEMIIEPATYPBHI.
6. IIpoBeneHue ucciaeqOBaHUS MO MPOBEPKE TMMIOTE3BI: AAIBHOCTh MOJETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OO0JIbIIIE BBICOTA MTyCKA.

Paznen 2. [lepBoHauajibHbIe CBeeHNsI O CTPOEHUH BellecTBA.

CtpoeHue BelIECTBAa: aTOMbl M MOJIEKYJIbI, MX pa3Mmepbl. ONbIThL, JOKa3bIBAIOLINE
JIUCKPETHOE CTPOEHUE BEIIECTBA.

JIBrxeHne yactul BemiecTBa. CBS3b CKOPOCTU JABUKEHHUS YacTHI[ C TEMIIEPATYpOM.
bpoynoBckoe npmwxkenue, nuddysus. BzaumoseilcTBue yacTuIl BelIecTBa: MPUTSHKEHHE U
OTTAJIKUBAHHUE.

ArperatHple COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH U TBEPIBIX
(kpucTamIMuecknx) Ted. B3auMocBsI3b MEXy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M X aTOMHOMOJICKYJISIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHHI
BOJIBI.

Jemoncmpayuu.

1. HaGmroneHrue 6pOyHOBCKOTO JIBUXKEHUSI.

2. Hab6monenue nuddysum.

3. HaGmroneHue sBICHUN, OOBACHSIONIUXCS MPUTSHKEHUEM WIM OTTaJIKUBaHUEM

YacTHI] BEILECTBA.

Jlabopamopnuie pabomst u onvimel.

1. Ouenka guaMeTpa aToMa METOJIOM PSAJOB (C UCTIONIb30BaHUEeM QoTorpaduii).

2. OnbITHl IO HAOIOACHUIO TETNIOBOTO PACHTUPEHHUSI Ta30B.

3. OmbIThI IO OOHAPYKEHUIO ACUCTBHSI CHIT MOJICKYJISIPHOTO TTPUTSIKCHHUSL.

Paznen 3. /IBu:keHue M B3aUMOAeCTBHE TeJl.

Mexannueckoe aBHKeHHE. PaBHOMEpHOE M HEpaBHOMEpHOE JBHkeHHE. CKOpPOCTb.
Cpenusis CKOpOCTb ITPU HEPABHOMEPHOM JIBMKEHUU. Pacu€T myTH U BpeMEeHU JBUKEHUS.

SBnenue uHepnuu. 3aKOH MHEPIUU. B3amMmojeicTBHE Tea Kak MPUYMHA U3MEHEHHS
CKOpOCTH ABWKEHUS Tel. Macca kak Mepa mHepTHOcTH Tena. [moTHocTh BemecTBa. CBA3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMa BEIECTRA.

Cuna kak XapakTepUCTHUKa B3auMmopeiicTBus Tena. Cuia ynpyroctd M 3akoH ['yka.
N3mepeHue cuibl ¢ OMOIIBIO JUHAMOMETpa. SIBJleHHE TATOTeHUsI W cuia Tsokectr. Cuna
TSODKECTH Ha Apyrux IiaHetax. Bec tena. HesecomocTs. CiokeHUE CHIl, HANIPABJICHHBIX 110
onHON mpsamoi. PaBHozeicTByromas cun. Cuna TpeHus. TpeHHE CKOJBXKEHUS U TPEHHE
nokosi. TpeHue B mpupojie U TEXHUKE.

Jemoncmpayuu.

1. HaOmroieHne MEeXaHHYeCKOTO JIBUKEHUS Tela.

2. HM3mepeHue CKOpOCTH IPSIMOJIMHEMHOTO ABUKEHUS.

uhwnNeE
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HaOnroienue siBjieHUs: HHEPLUU.

HaGmronenre u3MeHeHHsI CKOPOCTH MPH B3aUMOJICHCTBUH TEJl.
CpaBHEHHE MacC IO B3aMOJICHCTBHUIO TEIL.

CrnoxxeHue cuil, HalpaBJICHHBIX MO OJJHON MPSIMOiA.

JIa6opamoprle padomul u onvimel.

1.

w

OnpeneneHue CKOPOCTH PABHOMEPHOTO ABMXKEHUS (LIapUKa B YKUAKOCTH, MOJENU
AIEKTPUUYECKOTO aBTOMOOWIIS M TaK Jajee).

Omnpenenenue cpeqHel CKOPOCTH CKOJIbKEHUSI OpyCKa WJIM IIapUKa 10 HAKIOHHOU
IUIOCKOCTH.

Onpenenenue NIOTHOCTU TBEPAOTO TeNa.

OneIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsKeHUs (edopmariu) NpyKuHbl OT
NPUTIOKEHHOHN CUJIBL.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIBKEHMs OT Beca Teja
U XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBiieHnue TBEPABIX TeJ, JKUAKOCTE U ra3oB.

JaBnenne. CrnocoObl yMEHBIICHHS U yBeJIWYEHHUS JaBieHus. JlaBneHue rasa.
3aBUCUMOCTb JIaBJIEHUA Ta3a oT o0bEma, Temmeparypbl. Ilepemaua naBieHUs TBEPABIMU
TeJIaMH, XKUJIKOCTAMH U razamu. 3akoH llackans. [IHeBmMaTnueckre MamuvHbl. 3aBUCUMOCTD
JABJICHUS KUAKOCTU OT MIyOMHBI. ['mapoctatnueckuii mapagokc. CooOmaronmecs: cocy/bl.
['MnpaBnuyeckre MEXaHU3MBL.

AtMocdepa 3emnu u atMocepHoe naBieHue. [IpuuuHbl cymiecTBOBaHMS BO3TYLIHOM
o6omouku 3emnu. Oneit Toppuuemmu. M3mepenune armocdepHoro naBieHus. 3aBUCUMOCTD
aTMoc(epHOTrO MaBlIeHHS OT BBICOTHI HaJ ypoBHeM Mops. [lpubopbl mns u3MepeHus
aTMOC(EpHOTO JaBJICHUS.

[leficTBue JKMAKOCTM MW Ta3a Ha MOTPY)KEHHOE B HHUX Telo. BplTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozgyxomnnaBanue.

Jemoncmpayuu.

ok wNE
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8.

3aBHCUMOCTD JIABJICHUS T'a3a OT TEMIEPATYPBHI.

[lepenaua naBieHUs )KUAKOCTHIO U Ta30M.

CooOrmaronecs: CoCybl.

['mppaBnuueckuil mpecc.

[TposiBnenue aeicTBus aTMOC(hEpPHOro 1aBIEHUsI.

3aBUCUMOCTb BBITAJIKUBAIONICH CHUIBI OT 00BEMA MOTPYKEHHOM dYacTU Tena M
IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miaBaHMs TeN: IUIAaBAHUE WJIM TOTPYKEHHE TEJlI B 3aBUCUMOCTH OT
COOTHOIIEHUS IUIOTHOCTEM TEJa U HKUJIKOCTH.

Jlabopamopnuie pabomst u onvimel.

1.

2.

HccnenoBanue 3aBUCUMOCTH Beca Telda B BOJAE OT OObEMA NOTPYKEHHOU B
JKUJKOCTb YaCTH TeJa.

OnpeneneHue BHITAIKUBAIOLIEH CHUJIbL, JEUCTBYIOLIEH Ha TeENO, MOTPYXKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITUIKMBAIOLIEH CHUIIbI, JCWCTBYIOIIEM Ha TEJIO B
JKUJKOCTH, OT MaccChl TeJa.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKMUBAIOLIEH CUJIbI, JEHCTBYIOIIEH
Ha TeJ0 B KHUAKOCTHU, OT 00bEMa MOTrpYyXEHHOW B KUAKOCTh YacTH Telda M OT
IJIOTHOCTHU KUJKOCTH.



5. KoHcTpyHnpoBaHue apeomeTpa WM KOHCTPYHPOBAHHUE JIOAKH U OIpEICICHHE €&
Ipy30I0AbEMHOCTH.

Pazjen 5. PaboTa 1 MOIIHOCTH. JHEPrusi.

Mexanuueckast padota. MOIIHOCTb.

[IpocThie MexaHH3MBI: pblYar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHs
prruara. [IpuMenenue nmpaBuia paBHOBECHs phluara K 0JIOKy. «30JI0TO€ MPaBUIO» MEXAHUKHU.
KIIJ] mpocTeix Mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckas s>Heprus. KuHeTtnueckas W moTeHIManbHas SHeprus. [IpeBpamieHue
OJIHOTO BUJIa MEXAHUYECKON SHEPTUH B APYTrOi. 3aKOH COXPAaHEHHS YHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomul u onvimel.

1. Omnpenenenue paOOTHl CUJIBI TPEHUS MPH PABHOMEPHOM JBI)KCHHHM Tella 10

TOPU30HTAIIBHON TOBEPXHOCTH.

2. HccnenoBanue yClIOBUM paBHOBECHS pblUara.

3. Msmepenue KIIJI HakJIOHHOM MJIOCKOCTH.

4. V3y4yeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTUHU.

8 KIIACC

Pa3nen 6. TenoBblie siBJICHUS.

OCHOBHBIE TIOJOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpPUH CTPOCHHSI BEIIECTBA.
Macca n pa3mepsl aTOMOB M MOJIEKYJ. OMBITHI, TOATBEPKIAIOIINE OCHOBHBIC IOJIOKECHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopenu  TBEPAOTrO,  KUAKOTO W Ta3000pa3HOTO  COCTOSHUH  BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObsiCHEHUE CBOWCTB Ta30B, KUAKOCTEH U TBEPIBIX
TE€I Ha OCHOBE IOJOKCHUN MOJEKYISIPHO-KUHETHYECKOW Teopun. (CMmadyuBaHHE U
KaWUISPHBIE sIBJIEHUA. TEeMI0BOE paclIupEHUE U CKATHE.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBW)XEHUS YACTHII.
Buytpennsist sHeprusi. CnocoObl M3MEHEHUsT BHYTPEHHEH »JHepruu: Teruionepenaya u
coBepIleHue padoTel. Busl Temonepenayun: TeIONPOBOIHOCTD, KOHBEKIUS, U3IyUYEHUE.

KonnuectBo TemnoTel. YeiapHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH U TerioBOe
paBHOBecue. YpaBHEHHE TEIIOBOro OanaHca. [1naBnenne u oTBepAeBaHuEe KPUCTATNIMYECKUX
BEIIIECTB. YenbHas TeruioTa ruiaBieHus. [lapooOpasoBanue u koHaeHcarus. VcmapeHue.
Kunenune. YnenbHas temnora mapooOpa3oBaHHsA. 3aBUCUMOCTh TEMIeEpaTypbl KUIEHHUS OT
aTMoc(hepHOTO TaBIICHUS.

BrnaxxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IebHAasl TEMJI0Ta CrOPaHUs.

[Tpunnmmel pabotel TeroBbix nBurateneid KIIJ TeruoBoro neuratens. TermoBbie
JIBUTATEJIH U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXPAHEHHUs U MPEBPAILECHUS JHEPTUHU B TEIIOBBIX MPOLECCAX.

Jemoncmpayuu.

Habmionenne 6poyHOBCKOTO JTBUKECHHUS.

Ha6mronenue nuddysun.

HaGuroneHue siBeHni cMauMBaHUs U KaIMJUIAPHBIX SIBJICHUM.

HaburoieHre TeroBoro paciupeHmst Tedl.

W3MmeHeHne pgaBieHHsl Tra3a TMpU HM3MEHEHMHM O00bEMAa U HarpeBaHUM WJIU
OXJIAXCHUU.

6. IlpaBuia usmepeHus TeMIepaTypsl.
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7. Buasl Teronepenayu.
8. OxyaxkJaeHue Npu COBEPIICHUU PAOOTHI.
9. HarpeBanue npu coBepiieHUH padOThl BHEIITHUMH CUIIAMHU.
10. CpaBHEHUE TEIUIOEMKOCTEN Pa3IMYHBIX BELIECTB.
11. HaOroieHrEe KATIEHUS.
12.HabmtoieHre OCTOSIHCTBA TEMIIEPATYPhl IPH IUIABJICHUH.
13.Moaenu TEIUIOBBIX IBUTATENEH.
Jlabopamopnuie padbomut u onvimeul.
1. OmnbIThl 1O OOHAPYKEHUIO IEHCTBUS CUII MOJIEKYJISIPHOTO TPUTSKEHUS.
2. OmnbIThHI O BRIPALIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIU caxapa.
3. OnpiTel MO HAOJIOACHUIO TEIUIOBOTO PACIIMPEHHS! Ta30B, KUAKOCTEH M TBEPIBIX
TeJ.

4. OmpepeneHue JaBICHUs BO3AyXa B OajsIOHE IIMPHUIIA.

5. OneIThl, JEMOHCTPUPYIOIINE 3aBHCUMOCThH JAaBJICHHUS BO3AyXa OT €ro oobéma u
HarpeBaHus WIHA OXJIaXICHUS.

6. [IpoBepka rumore3sbl JWHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJOHMKA S>KUIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

7. HabmroneHue n3MeHEHUs BHYTPEHHEH DHEPTUM Tejia B pPe3yibTaTe TEIIonepenadn
U pabOTHI BHEITHUX CHUII.

8. UccnenoBaHue siBeHUs TEIUIOOOMEHAa TPHU CMENIMBAHUU XOJIOJHOW W TOpsiuei
BO/IBI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOM MpU TEII00OMEHE ¢
HarpeTbiM METAITIMYECKUM LIWJIUHIPOM.

10. Onpenenenue yneabHON TEIIIOEMKOCTH BEILIECTBA.

11. MccnenoBaHue mporecca HCapeHusl.

12. OnpeneneHue OTHOCUTENIBHOW BIIaKHOCTH BO3/1yXa.

13. Onpenenenue ynenbHOW TEMJIOTHI IIJIaBJIECHUS JIb/IA.

Pa3zpnen 7. DilekTpruecKkue 1 MAarHUTHbIE SIBJICHHS.

DnekTpuzanus Teil. J[Ba poaa 3JIEKTPUUYECKUX 3apsiioB. B3auMoencTBre 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aUMOJEHCTBHS 3apsDKEHHBIX TE OT BEIMYMHBI
3apsiIOB U PACCTOSTHUS MEXK]Y TEIaMHM).

Onektpuueckoe  nosie.  Hampsbk€HHOCTh  anekTpudeckoro  mnoisd.  I[IpuHnun
CYNEPIO3ULUHU ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexrpuyeckux 3apsaoB. DIEMEHTAPHBIN 3eKTpuyeckuil 3apsan. CTpoeHue
aroMa. [I[pOBOTHUKH U AUANEKTPUKU. 3AKOH COXPAHEHUS AJIEKTPUUYECKOro 3apsija.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS DSJIEKTPUUECKOTO TOKa. McTOuHMKH
MIOCTOSIHHOTO TOKa. J[eMCTBUS AIEKTPUUYECKOr0 TOKa (TEIMJIOBOE, XMMUUYECKOE, MarHUTHOE).
DJIEKTPUYECKUH TOK B KHUJIKOCTIX U Ta3ax.

Onektpruueckas uenb. Cwia Toka. OiekTpudeckoe HanpspkeHue. ConpoTuBieHHe
MPOBOJIHUKA. YJIEIbHOE CONPOTUBIICHHE BellecTBa. 3akoH OMa nisi ydacTka Iemu.
[TocnenoBarenbHOE U NMApaIIIENBbHOE COEIUHEHUE POBOIHUKOB.

PaGota u MOLIHOCTH 3JIeKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna. DnexkTpuueckue
IENU ¥ MOTPEOUTENH SIEKTPUIECKO SHEPTUU B ObITY. KOpoTKOE 3aMbIKaHUE.

[locrossHHBIE MarHUThHl. B3auMoaercTBHE NMOCTOSHHBIX MarHUTOB. MarHuTHOE MOJIE.
MaruutHoe noJie 3eMJIM U €ro 3Ha4YeHue IS ku3HU Ha 3emsie. OnbIT Dpcreaa. MarautHoe
MOJIE€ DJEKTPUUYECKOrO TOKa. I[IprMEHeHHWe »SIEKTpOMAarHuToB B TEXHUKE. JlenWcTBue
MAarHUTHOTO TIOJI1 Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUIATENIb MOCTOSIHHOTO TOKa.
Hcnonbp30BaHue 3JIEKTPOABUraTeIe B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.



Onpitel  @apanesd. SBiaeHWe 3JI€KTpOMarHUTHOM uWHAYKIUH. IlpaBwio Jlenna.
OnextporeHeparop. CrnocoObl MONYYEHHsI IIEKTPUUECKONW SHEpPruu. DIEKTPOCTAHLUMU Ha
BO300HOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DneKkTpuszanus Ted.

JIBa poJia 37eKTpUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIL.

YCTPOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DnekTpocTaTnyecKkas HHIYKIIHS.

3aKOH COXpaHEHHUs SJIEKTPUUECKUX 3apSAI0B.

IIpOBOHUKY U TUDIIEKTPUKH.

MopnennpoBaHne CHIIOBBIX JINHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHHKHY TOCTOSIHHOTO TOKA.

. JIenCTBUSA AIEKTPUIECKOTIO TOKA.

10 DNEKTPUUECKHUI TOK B JKUJKOCTH.

11.T a30BbIM pa3psia.

12. M3mepeHue CUIIbl TOKA aMIIEPMETPOM.

13. 3mepeHue aIeKTpUIEeCKOTrO HAMIPSKEHHS BOJIBTMETPOM.

14.PeocTaT 1 Mara3ud CONPOTHUBIICHUM.

15. BzauMoercTBrE MOCTOSIHHBIX MarHUTOB.

16. MonennpoBaHue HEBO3MOKHOCTH Pa3/IeJICHUs IIOJF0COB MAarHUTA.

17.MopaenupoBaHre MarHUTHBIX ITOJIEN OCTOSIHHBIX MAarHUTOB.

18. OnwIT Opcrena.

19. MarHuTHOE 10JI€ TOKA. DIEKTPOMArHmT.

20. JleficTBE MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

21. DNEeKTPOABUTATEIb IIOCTOSHHOIO TOKA.

22.VccnenoBaHue sSBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIMH.

23. OnbiTel @apapes.

24.3aBUCUMOCTb HalPaBJIEHUS NHIYKIIMOHHOI'O TOKA OT YCJIIOBHM €r0 BOSHUKHOBEHHS.

25.DneKTporeHeparop NoCTOSIHHOTO TOKA.

Jlabopamopnuie padbomut u onvimeol.

OnpITHI IO HAOIIOACHUIO SJIEKTPU3ALIMN TEJ HHIYKIUEN U MPU COMPUKOCHOBEHUHU.

HccnenoBanue AeMCTBUS DJIEKTPUUECKOTO MOJISI HA POBOJHUKH U TUDJICKTPUKHU.

COopka u mpoBepka padOoThI ANMEKTPUUECKOH 1IeTTH MOCTOSIHHOTO TOKA.

W3mepeHue u peryJmpoBaHue CUIIbI TOKA.

W3mepeHue u perylnnpoBaHue HaAIpsHKEHUS.

HccnenoBanue 3aBUCHMMOCTH  CWIBL  TOKA, MIOYLIETO 4YE€pe3 Pe3UCTop, OT

COIPOTHUBIICHHS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

7. OneITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH DJIEKTPUYECKOTO  COIPOTHUBIICHUS
IIPOBOJIHMKA OT €T0 JJIMHBI, IUIOMIA 1 ONEPEYHOI0 CEUCHHS U MaTepHUaa.

8. IlpoBepka mpaBuia CI0KECHMS HAIPSHKEHUU NPU IIOCIEAOBATEIBHOM COCIMHEHUHU
JIBYX PE3UCTOPOB.

9. IlpoBepka nmpaBuia A CUIbI TOKa IPH MapaAJJIEIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenne pabOTHI JAEKTPUIECKOTO TOKA, UAYIIETO YEPe3 PE3UCTOP.

11. OnpeneneHre MOUTHOCTH AIEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12.UccnenoBanne 3aBUCUMOCTM CHJIBI TOKa, HAYIIETO 4Yepe3 JaMIOuKy, OT
HaIpsKEHUS Ha HEH.

13.Onpenenenue KIIJl HarpeBaTens.

14.VccnenqoBaHmue MarHUTHOTO B3aUMOJIEUCTBUS MMOCTOSTHHBIX MAarHUTOB.
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15./3yyeHre MarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB NPU UX OOBEIUHEHHH U
pa3lencHNH.

16.HccnenoBanue NeUCTBUS SJIEKTPUUIECKOrO TOKA HA MAarHUTHYIO CTPEJIKY.

17.0nbIThl, JE€MOHCTPUPYIOIIME 3aBUCHMOCTh CHJIBI B3aMMOJEHCTBUS KaTyLIKH C
TOKOM M MarHuTa OT CHJIBI TOKa U HaIllpaBJICHMS TOKA B KaTYIIKE.

18.3y4yeHne qeiCTBUS MarHUTHOI'O IOJI1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyupOoBaHuEe U U3y4eHHE paObOThI 3JEKTPOABUTATENIS.

20. 3mepenne KII/I 35ekTpoaBUraTeIbHONM YCTaHOBKH.

21. OnpITHI 10 UCCIIEIOBAHUIO SIBJICHUS IEKTPOMAarHUTHOM MHIYKIUU: UCCIIEN0BAaHUE
W3MEHEHNH 3HAYEHUS U HAIPABJICHNUS HHIYKIMOHHOIO TOKA.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanunyeckoe aBuxeHne. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOro JBWXeHUsA. PaBHOMEpHOE mnpsMoiMHENWHOe nBHKeHuEe. HepaBHOMepHOE
NpsMOJIMHETHOE ABWKeHUE. CpelHsass U MTHOBEHHash CKOPOCTh Tejla MPU HEPAaBHOMEPHOM
JIBI)KCHUH.

Yckopenue. PaBHOyckopeHHOE mpsiMOIMHENHHOE [BkeHHe. (CBOOOTHOE TMaJieHUeE.
Omnpbitel ["anunes.

PaBHOMepHOE NBIKEHUE 10 OKpYyKHOCTH. [lepuoa u wactota oOpamienus. JIunelinas u
yIJI0Bast CKOPOCTU. LIeHTpOCTpeMUTENBHOE YCKOPEHHUE.

IlepBr1it 3akoH Hprorona. Bropoit 3akon Herorona. Tpetwnit 3akoH Herorona. [IpuHnmn
CyHEpIO3ULUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujla TPEHUSl CKOJIbKEHUS, CUjla TPEHUS
IIOKOS1, APYT'UE BUIBI TPECHHUS.

Cuna TSDKECTH M 3aKOH BCEMHMPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOJHOrO MaJleHUs.
JBwxenne mianer BOkpyr Connua. IlepBas kocmuueckas ckopocTb. HeBecoMocTs u
NepEerpy3KHu.

PaBHOBecue maTepuanbHON TOUKU. AOCOMOTHO TBEpIOE Teno. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIUIEHHOM OChIO BpallleHusi. MOMEHT cuibl. LIeHTp TsxecTu.

Nmnynbece Tena. 3meHenne nuMmiyibea. MMnynbe cuiibl. 3aKOH COXpPaHEHMsI UMITYJIbCA.
PeakTuBHOE OBM)KEHHE.

Mexanuyeckasi paboTa U MOIIHOCTh. PaboTa cui TsbkecTH, ynpyroctu, Tpenus. CBs3b
sHepruu u padoTsl. [loTeHuManbHAs SHEPrHs Tena, MOAHITOTO HaJ MOBEPXHOCTHIO 3E€MIIH.
[loreHmanpHast SHeprus cxkarou mpyxuHbl. KuHetnueckas »sHeprus. Teopema o
KMHETUYECKON DHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUU.

Jlemoncmpayuu.

1. HaOmoneHue MeXaHM4eCKOTO IBUKEHHS Tela OTHOCUTEIBHO Pa3HbIX TeJ OTCUETa.

2. CpaBHeHHE ITyTEH M TPACKTOPHUN JBHKECHHS OJHOTO M TOTO K€ T€Jda OTHOCUTEIBHO
PAa3HBIX TEJ OTCYETA.

W3mepeHue CKOpOCTH U YCKOPEHHUs MPSAMOJIMHEUHOTO IBUKCHUS.

HccnenoBanue MpU3HAKOB PaBHOYCKOPEHHOTO JBUKEHHUS.

Habmonenue aBuKEeHUS Tella 0 OKPY>KHOCTH.

HaGOnroneHne MeXaHMYECKUX SBIEHUH, NIPOUCXOJAUIMX B CHUCTEME OTCuéra
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWXEHHH OTHOCUTEIBHO
KaOuHeTa QU3HKH.

7. 3aBUCUMOCTbH YCKOPEHUS Tejla OT MACChI Tea U IEUCTBYIOLIEH HA HErO CHUJIBI.

8. Habmionenue paBeHCTBA CHII TPU B3aMMOACHCTBUU Tell.
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9. H3meneHnue Beca Tena IpU YCKOPEHHOM JIBUKCHUH.

10.Ilepenaya umnysnbca Opu B3aUMOJICHCTBUU TEN.

11.TIpeoOpa3oBaHus SHEPTUH MPU B3AUMOJICHCTBUU TEJL.

12. CoxpaHeHure UMITYJIbCa [IPU HEYIPYTOM B3aHUMO/ICHCTBUU.

13. CoxpaneHue uMIyibca mpu abCOMOTHO YIIPYTrOM B3aUMOACHCTBHH.

14.HabmoieHre peakTUBHOTO JBMXKCHHUS.

15. CoxpaHeHue MEXaHUYECKON IHEPTUU MPU CBOOOTHOM IaJICHUU.

16.CoxpaHeHrue MEXaHUYECKOM DSHEPruuM MpH JBWKEHUM Tela TMoj JeHCTBHEM
MPY>KUHBI.

Jlabopamopnusie padbomul u onvimel.

1. KoHcTtpympoBanue TpakTa Ul pa3roHa M JaJIbHEHIIETO PaBHOMEPHOTO JIBHKCHHS
HIapUKa WU TEJIEKKU.

2. OmpeneneHue cpeHE CKOPOCTH CKOJBXEHUS Opycka WM JBUKEHUS MIApHKa I10
HAKJIOHHOH IJIOCKOCTH.

3. OmpexeneHue yCKOpEHHs Tejla NPHU PAaBHOYCKOPEHHOM JABMKEHHM IO HAKIOHHOU
IJIOCKOCTH.

4. WccnepoBaHue 3aBUCHUMOCTH MYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM IBMKEHUU
0€e3 HauyaJIbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JABWKCHHH 0€3 HadalbHOU
CKOPOCTHM TIYyTH OTHOCSTCS KaK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJMHAKOBBHI.

6. HccnenoBanue 3aBUCHMOCTH CHWIBI TPEHUS CKOJBXEHUS OT CHJIBI HOPMaJIbHOTO

JTABJICHUS.

Onpenenenne kodhPuimeHTa TPeHUS CKOTbKEHUS.

Ornpenenenue )KECTKOCTU NPYKHUHBI.

9. Ompenenenue pabOThl CHIIBI TPEHHUS TPU PABHOMEPHOM JBMKEHUU Tela IO

TOPU30HTAIIBHON TOBEPXHOCTH.
10.Omnpenenenue pabOThl CUIIBI YIPYTOCTH TPH MOABEME TPy3a C HCIOJIH30BAHUEM
HEMOJIBUYKHOTO U MOJBUKHOTO OJIOKOB.

11. 3y4yeHune 3aK0OHA COXPAHEHHUS YJHEPTHUH.

Pa3nen 9. Mexanu4yeckue KoJ1e0aHUs M BOJIHBI.

KonebarenbHoe nBuxenne. OCHOBHbBIE XapaKTEPUCTUKHU KoJieOaHUI: mepuo, 4acToTa,
aMIUIUTya. MareMaTudeckuil M NpPYKUHHBIA MasTHUKU. lIpeBpaiieHue sHeprum npu
Kosie0aTeIbHOM JIBUKEHUU.

3aryxaromue KosneOaHus. BeiHyxkneHHble KoneOanusa. Pe3zonanc. MexaHuueckue
BOJIHBI. CBOMCTBA MeXaHWYECKUX BOJH. [[pogonbHbIEe U onepeyHbie BOJIHBI. [[TMHa BOJIHBI U
CKOpPOCTb €€ pacIpOCTpaHEHUs. MeXaHWYeCKue BOJIHBI B TBEPAOM TeJlE, CEHCMUYECKHUE
BOJIHBI.

3ByK. [’ poMKOCTh 3ByKa 1 BeicoTa ToHA. OTpaskeHue 3Byka. IHGpa3Byk U yJIbTpa3ByK.

Jlemoncmpayuu.

Habmonenne konebanuii TeJ Mo/ AEHCTBUEM CHUIIBI TSHKECTH M CHITBI YITPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HalntoieHre BoIHY X AEHHBIX KOJIE0aHUN U PE30HAaHCA.

PacnipocTpanenue nmpoi0iabHbIX U MONEPEYHBIX BOIH (Ha MOJIETIN).

HabnroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHI1 pe30HaHC.

JIaﬁopamoprte pabomul u onvimol.

1. OmnpeneneHue 4acTOTHI U MEpUOIa KOJIeOaHWI MaTEMaTHYECKOTO MasiTHUKA.
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2. OmnpexneneHuie 4aCTOTHI U MEPHOJa KOJeOaHUI MPYKUHHOTO MasTHHUKA.
3. HccnenoBanue 3aBUCUMOCTHU TMEpHOJa KOeOaHUN MOJBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.
4. VccnenoBaHMe 3aBUCMMOCTH I1€PUO/Ia KOJIEOAHUM NMPYKUHHOTO MasiTHUKA OT Macchl
rpy3a.
5. IIpoBepka He3aBUCUMOCTH Tiepuoja KojeOaHUil Tpy3a, MOABEIICHHOIO K HUTH, OT
Macchl Ipys3a.
6. OmbIThl, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh NEpHOJa KOJeOaHWH NPYKMHHOIO
MasTHHKA OT MAacChl Ipy3a U KECTKOCTHU MPY>KUHBL.
7. U3mepeHue ycKopeHHUs CBOOOTHOTO MaIeHUS.
Paznen 10. DiieKTpoMarHuTHOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHbBI.
DJIEKTPOMAarHUTHOE T0JI€. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOKCTBA 3JE€KTPOMArHUTHBIX
BoiH. [lIkama 3neKTpOMarHUTHBIX BOJIH. VcHoib30BaHUE 3IEKTPOMArHUTHBIX BOJH JUIS
COTOBOM CBSI3H.
DneKkTpoMaruuTHas npupopa ceera. CkopocTh cBeTa. BollHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3J€KTPOMArHUTHBHIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.
Jlabopamopnuie padomut u onvimeol.
1. HW3ydeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIIbIO MOOMIBHOTO TeedoHa.
Pa3zpnen 11. CBeToBBIC SIBJICHHS.
JlyueBas monenp cBera. Mctounuku cBeta. [IpsmonnHelHOE pacpoCTpaHEHHUE CBETA.
3atmenust Connua u Jlynsl. Otpaxenue ceera. [lnockoe 3epkano. 3akKOH OTPaKEHHsSI CBETA.
[Ipenomnenue cBera. 3akoH mnpenomiieHus cBeTa. [loHOE BHYTpeHHEE OTpakKeHUe
cBera. Vcnoap30BaHre MOJHOTO BHYTPEHHETO OTPAXXEHUS! B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xox nydeit B nuH3e. OnTuueckas cuctema QoToarmapara, MHUKPOCKOINA H
teneckorna. ['1a3 kak ontudeckas cucrema. ban3opykocTs U 1allbHO30PKOCTb.
Pasznoxxenune Oenoro cera B crekTp. OnbiTel HploToHa. CroxeHue CHEKTpabHBIX
uBeToB. Jlucnepcus cpera.
Jemoncmpayuu.
[IpssMonMHENHOE pacIpOCTpaHEHUE CBETA.
OtpaxeHnue cBera.
[TonydyeHue n300pa>keHUi B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
[Ipenomnenue cera.
Onrudeckuii CBETOBO/.
Xox myuelt B coOuparoieit inH3e.
X0 1y4eu B paccenBarOLIEH JIMH3E.
[Tonydyenue n300pa>keHU ¢ TOMOUIBIO JIMH3.
. IIpunnun neiictBust poroannapara, MUKpOCKOTNA U TEIECKOMA.
10. Mopenb riasza.
11.PasnoxkeHue Oenoro cBera B CIEKTP.
12.Tlonyuenue Genoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie padomut u onvimel.
1. UccnenoBaHue 3aBUCUMOCTH YIJIa OTPaXEHUsI CBETOBOTO Jiy4a OT yTJia MaJIeHHUs.
2. W3ydeHue xapakTepUCTHK U300pakeHHs MpeaMeTa B INIOCKOM 3epKaje.
3. HUccnenoBaHue 3aBUCUMOCTH yTiia TPEOMIIEHHUS] CBETOBOTO Jiyda OT yrija MaJieHus
Ha TPAaHUIIE «BO3AYX—CTEKIION.
4. TlomyueHune U300paKeHH C TTOMOIIBIO COOMPAIOIIEH JTUH3BI.
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5. Ompenenenue GOKYCHOTO PACCTOSIHHSI K ONTHYECKON CHITBI COOMPAIOIIEH JIMH3HI.
OnbITHI IO Pa3JI0KEHUI0 OEJI0ro CBETa B CHEKTP.
7. OmnbIThl IO BOCHPUSATHIO IIBETA MPEAMETOB MPH UX HAOIIOJEHUU uepe3 I[BETOBBIC
(GUIBTPEL.

Pa3nen 12. KBanToBLIe IBJICHMA.

Omnsitel Pesepdopaa u mnanerapHas mojaenb atoma. Mogens atoma bopa. Ucnyckanue
Y TIOTJIOIIECHNE CcBeTa aToMOM. KBaHThI. JInHEHyaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(da, Oera- m ramma-uznydeHus. CTpoeHHE aTOMHOTO Spa.
Hyknonnas mopenbs aromMHoro sigpa. M3otomsl. PagmoaktuBHbIE mnpeBpaumieHus. llepuon
noJrypacnaja aTOMHBIX sJIEp.

SAnepHble peakuuu. 3aKOHbI COXpPAaHEHUS 3apsA0BOIO M MAacCOBOIO 4YHCEN. DHEPrus
CBSI3W aTOMHBIX sifep. CBsA3p MacChl WM JHEPruu. Peakuuu cuHTE3a W JEJECHUs slep.
Nctounuku sueprun CosHIa U 3BE3]I.

Snepnas sHepreTuka. J[eMcTBUS paAMOAKTUBHBIX U3JIyYCHUHN Ha )KUBBIE OPraHU3MBI.

Jlemoncmpayuu.

CreKTpbl U3IIyYEHUS U MOTJIONIEHUS.

CriekTpbl pa3InyHbIX ra30B.

CnekTtp Bozmopoaa.

HaGmonenue TpekoB B kamepe BuibcoHa.

PaboTa cuéTunka HOHU3HPYIONINUX U3TYICHHH.

Perucrpanus n3nydeHus NpupoIHBIX MUHEPAJIOB U POAYKTOB.

ﬂaéopamopnble pabomul u onvimol.

1. HaGmroeHre CIUTOUTHBIX U IMHEHYAThIX CIIEKTPOB U3IIYUCHHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPrUM YACTUIBI IO TOPMO3HOMY NyTH (IO

dotorpadusim).

3. UsmepeHue paanoakTUBHOTO (hoHA.

IHoBTOpHTENbHO-00001IAKO M MOYJIb.

[ToBTOpUTENbHO-0000IIAIOMIMN  MOAYAb NpPEIHA3HAYEH i1 CHCTEMAaTU3alUh MU
0000111eHNsT TPEIMETHOTO COJEpKaHUsS W OMNbITa JAEATEIbHOCTH, NPHOOPETEHHOTO MNpHU
U3YyYEHUH BCEro Kypca (DM3MKH, a TaKkKe JJI NOArOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY
AK3aMeHy Mo pu3uKe sl 00y4arolUXCsl, BHIOPABIIKUX 3TOT YUYEOHBIN MPEIMET.

[Ipy wu3ydeHMM [OAHHOTO MOJIYJSL PEaTUu3yITC M CHCTEMATU3UPYIOTCS  BHUBI
NeSITETbHOCTH, Ha OCHOBE KOTOPBIX oOOecredynBaeTcs JOCTIDKEHHE TPEAMETHBIX |
MeTarpeaMEeTHbIX IUTAHUPYEMBIX pe3yiabTaToOB o0yueHus, bopmupyercs
€CTECTBEHHOHAaY4YHasi IPaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB MCCIIEIOBAHMS SIBIICHUM
OPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBACHATH (DU3MUECKHE SIBJICHUS, MPUMEHSS
IIOJIYYCHHBIC 3HAHUsI, pEIIaTh 3a/1a4d, B TOM YHUCJIE KAYECCTBEHHbIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIIMNIUATIBHO JEATENBbHOCTHBIM XapaKTep AAHHOIO pa3jielia Peaiu3yeTcs 3a CUET
TOT0, YTO 00yYaroUIMecs BHIMOIHIIOT 33JJaHusl, B KOTOPBIX UM Mpe/iaraercs:

Ha OCHOBE IOJYYEHHBIX 3HAHUI paclo3HaBaTh M HAYYHO OOBICHATH (U3NUYECKHUE
SABJICHUS B OKPY’KAIOLIEH IIPUPOJIE U TOBCEIHEBHOM JKU3HU;

HCIIOJIb30BAaTh HaYYHbIE METO/IbI HCCIEAOBAHMS (PU3NYECKUX SBICHUI, B TOM YHCIe AJIs
IIPOBEPKHU TMIIOTE3 U MOJIYYEHUSI TEOPETUUECKNUX BBIBOJOB;

OOBSICHATh Hay4YHBIE OCHOBBI HamOoJee BaXXHBIX JOCTHKEHHI COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, MPAaKTUYECKOIO HMCIIOJIB30BAHMS PA3JIMYHBIX WCTOYHUKOB SHEPIMU HA OCHOBE
3aKOHa IPEBPALICHUS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB SHEPIUH.

o

ok wnNneE
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IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TTPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne ¢(u3ukum Ha YpOBHE OCHOBHOTO 0OImIero oOpa3oBaHMsS HaMpaBlIeHO Ha

JAOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBLIX U IPCIAMCTHBIX 06p330BaTCJ'H)HBIX PE3YyJIbTAaTOB.

B pesynbrate u3ydenuss (U3NKH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Yy

oOyuaromierocst OyayT chopMUpPOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B YACTH:

1) maTpuoOTHYECKOr0 BOCIIUTAHMS:

- TMpOSBICHHE HHTEpeca K WCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(bu3nuecKkol HayKH;

- IIGHHOCTHOE OTHOIIEHHUE K JOCTHKECHHSIM POCCUICKUX YUEHBIX-(U3UKOB;

2) rpa’KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

- TOTOBHOCTh K AaKTHBHOMY Yy4YacTHUIO B OOCYXJEHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUHN (DU3UKH;

- OCO3HAHHUE BAXKHOCTU MOPAJTIbHO-3TUYECKHUX MIPUHLIUIIOB B IESITEIBHOCTH YUYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCIIPHUATHE ICTETUUECKUX KAaYeCTB (PU3MUECKON HAYKU: €€ TApMOHUYHOTO IMOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHME LIEHHOCTH (PU3NYECKOI HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEUILIEH COCTABIISAIONICH KYJIbTYpPHI;

- pa3BUTHE HaYYHOU JIF0O03HATEIHLHOCTH, HHTEPECA K UCCIIEA0BATEIbCKON ACATEILHOCTH;
5) dopMupoBaHus KyJabTypbl 310POBbS U SMOIHOHAJIBHOT0 0JIATOMOJIYYHS:

- OCO3HaHHE LIEHHOCTH 0€30MacHOro o0pa3a *U3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TpaBWJI O€30MAaCHOTO IOBEJIEHUS Ha TpPaHCIOPTE, Ha JOporax, ¢
ANEKTPUYECKUM U TETUIOBBIM 00OpPYJIOBAaHUEM B IOMAIIIHUX YCIOBHSIX;

- chOpMHUPOBAHHOCTH HaBbIKA peieKCuu, TPU3HAHUE CBOETO MpaBa Ha OMIUOKY U TaKOTO
e TIpaBa y IPyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHUSA:

- AKTUBHOE YydacTH€ B pEUIEHUWU TMPAKTUYECKUX 3a7ad (B paMKaxX CEMbH,
o0pa3zoBaTeNbHOM OpTraHU3alliKi, TOpoja, Kpas) TEXHOJOTHMYECKOWM | COlUabHOU
HaIpPaBJIEHHOCTH, TPEOYIOIHNX B TOM YHUCIIE U (PU3UUYECKUX 3HAHU,

- UHTEPEC K MPAKTUUYECKOMY U3YUECHUIO PO eccuit, CBI3aHHbBIX ¢ (DU3UKOM;

7) 3K0JI0TM4€eCKOr0 BOCIIMTAHUSA:

- OpHUEHTAIMs Ha TPUMEHEHHE (PU3NYECKUX 3HAHWUW JUIS PEIIeHUs 3ajad B 00JacTu
OKpY>KaoIIeH cpefibl, TUITAHUPOBAHUS MOCTYNKOB U OLIEHKU MX BO3MOXHBIX TOCJIEICTBHUI
TSl OKPYXKAKOIIEH CPEJIbL;

- OCO3HAHUE TI00aJTHLHOTO XapaKTepa SKOJOTUIECKUX MPOOIEM U IMMyTeH UX PEIICHHUS,;

8) apanTanumn K N3MEHAKINUMCS YCJIOBHAM COUMAJIBLHONW M PUPOIHOI cpeabl:

- MOTPeOHOCTh BO B3aMMOJICHCTBUHM TPU BBIMOJHEHUHU HWCCIAEIOBAHUNW W TPOECKTOB
(hu3MYeCKON HAMPABIEHHOCTH, OTKPHITOCTD OMBITY U 3HAHUSM JIPYTHUX;

- TIOBBIIIICHNUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIeSITEIIbHOCTD;

- MOTPeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUU, B TOM 4HCIE (HOPMYIHPOBATH HJEH,
TIOHSTHS, TUTIOTE3BI O PUBNUYECKUX O0BEKTAX U SIBIICHUSX;

- OCO3HaHME ACPUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEHN B 001acTH (PU3UKY;

- IUIAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DU3UYCCKUX 3HAHUM;
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CTPCMJICHUC aHAJIM3UPOBATL W BBIABIATH B3aMMOCBA3U TIPUPOMOBI, O6H_[CCTB8. nu

SKOHOMUKH, B TOM YHCJIE C UCIIOIh30BaHHEM (HU3UICCKUX 3HAHUIA;
® - OLEHKA CBOMX JCHUCTBUM C YYETOM BIIUSHUS HA OKPYXKAKOUIYIO CpPEly, BO3MOXKHBIX
rI100aJIbHBIX [OCJIEACTBHIA.

METAIIPEJMETHBIE PE3YJIbTATDBI

B pesymbraTe OCBOCHHSI TpPOTrpaMMbl TO (QHU3UKE HA YpPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHusi y oOyuaromerocss OyayT cpopMHpOBaHBl MeTamnpeaMeTHbIe Pe3yJbTaThl,
BKITIOYAIOIINE TTO3HABATEILHBIC YHUBEPCAIbHBIC YYEOHBIC NEWCTBHS, KOMMYHUKATHBHBIC
YHHUBEPCAJIbHBIC YUeOHbBIC ICHCTBUS, PETYIIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIC ICHCTBUSI.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Ba3oBLIe Jornueckue JeiicTBHA:

BBISIBJISITH M XapaKTEPH30BaTh CYIICCTBEHHBIC IPU3HAKK OOBEKTOB (SIBJICHUI );
yCTaHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KiIacCU(DHUKAIMK, OCHOBAHMS  JUIS
000011IeHUS U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEYHS B pacCMaTpUBaeMbIX (haKTax, JaHHBIX
1 HAOJIIOJICHUAX, OTHOCSIIUXCS K (PU3HUECKUM SIBJICHHSIM;

BBISIBJISITh PUYMHHO-CJICICTBEHHBIC CBSI3U NPHU U3YYCHHH (DU3MYECKHX SBJICHUHN U
MPOIIECCOB, JIENaTh BBIBOABI C HCIIONB30BAHUEM JICTYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKIIOYSHHUH, BBIIBUTATh TUIIOTE3BI O B3AUMOCBS3SIX (PU3NICCKUX BEIIMUUH;
CaMOCTOSITEIBHO BBIOMpPATh CIOCOO pelIeHUs YydeOHOM (U3MUYECKOH 3agauu
(cpaBHEHHE HECKOJIBKMX BAapUAHTOB PEIICHHS, BHIOOp HauOoJee IMOAXOMSIIEIO C
Y4ETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBaTeIbCKHeE AeHCTBHS.

HCIIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKAN HHCTPYMEHT TTO3HAHUS;

NPOBOAUTH IO CAMOCTOSITENIBHO COCTaBIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIH
bU3UYECKUN SKCTIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHNE (PU3HUUECKOTO SIBIICHMUS;
OIICHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTHh MH(POPMAIIHIO, MIOJTYUYECHHYIO B XOJIC
UCCJICTIOBAHUS WM SKCIICPUMEHTA,;

CaMOCTOSTENbHO  (POpMynUpOBaTh OOOOIIEHUS W BBIBOABI 10 pe3yibTaTam
POBEIEHHOTO HAOIOIEHUS, OTIbITa, UCCIIEI0BAHNUS,

MPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3NISCKUX TIPOIECCOB, a
TaK)KE BBIJIBUTATh TPEIMOJIOKCHUS 00 WX pPa3BUTUM B HOBBIX YCIOBUSAX W
KOHTEKCTaX.

PabGora ¢ undgopmanueii:

NPUMEHSTh Pa3IUYHbIE METOJIbI, MHCTPYMEHTHI U 3allpOCHI MPH TMOKWCKE U 0TOOpe
UHGOPMAIMH WIH JAHHBIX C YIETOM MPEAIOKEHHON yueOHOH PU3NIeCcKOl 3a1a4u;
aHAIM3UPOBATh, CHUCTEMATH3UPOBaTh W  HHTEPHPETHPOBATH  HMH(OOPMAIUIO
pa3NMUYHBIX BUJOB U (HOPM IIPEICTABIICHUS;

CaMOCTOSATEIBHO BBIOMPATh ONTHUMAIBHYIO (pOpMy mpeacraBicHus WHGOpPMAIMH U
WILTIOCTPUPOBATH pelIaeMbIe 3a7aud HECIOXHBIMU CXEMaMH, JUarpaMMaMH, WHON
rpauKoil 1 NX KOMOMHAIMSMU.

KoMMyHuKaTHBHBIC YHHBepCaJIbHbIEe YUYeOHbIe 1eiiCTBUA:
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B Xoze 0OCyXIeHHus y4eOHOro marepuaia, pe3yiabTaToB JabopaTOpHBIX paboT u
IPOEKTOB 3aJaBaTh BOMPOCH IO CYIIECTBY OOCYKAaeMOW TeMbl M BBICKAa3bIBaTh
UJeu, HalleJICHHbIE Ha pELIeHHEe 3a/Jaud M MOJAep)KaHHe OJarokKenaTelbHOCTH
OOIICHMS,

COTIOCTABIISITh CBOM CYXJACHUS C CYXICHUSMH JAPYTUX YYaCTHUKOB JHAJIOTa,
OOHapYXHUBATh PA3IMYUE U CXOJCTBO ITO3UIIHIA;

BBIPa)KaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U MNCHMEHHBIX TEKCTaX;

nyONMYHO TPEACTABIATH PE3yAbTaThl  BBIMOJHEHHOTO (DU3MYECKOTO  OMBITa
(9KCTIEpUMEHTA, HCCIIEeIOBaHMSI, TPOEKTA);

MOHUMAThH M MCIIOJIB30BaTh MPEUMYIECTBA KOMAaHAHOW M WHAWBUAYAIbHON paboThI
NP peIieHNH KOHKPETHOH (pru3nyeckoit mpooieMsl;

NPUHUMATh I COBMECTHOM JEATENbHOCTH, OPraHW30BBIBATh JCUCTBHS IO €&
JNOCTIDKCHUIO:  paclpedeisiTh poiH, OOCYKJaThb TMPOLIECCHl H  PEe3yNIbTaThl
COBMECTHOM pabOThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBITIOJTHATH CBOIO YacTh paOOTHI, JOCTUTass KAYeCTBEHHOTO PE3yibTaTa MO CBOEMY
HAINpaBJICHUIO U KOOPJIMHUPYS CBOH ISHCTBUS C JPYTUMH WICHAMU KOMaH/IbI,
OIICHWBAaTh KAadeCTBO CBOETO BKJIaga B OOMUH MPOAYKT IO KPUTEPHUSM,
CaMOCTOSATEIHHO CPOPMYITHUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBUSI.

PerJIﬂTMBHble YHUBEpPCAJIbHbIC y‘{eﬁHbIe ZleﬁCTBHH

Camoopranuszanus:

BBISIBJIATh MPOOJEMbl B JKM3HEHHBIX M YYEOHBIX CHUTYalUUsAX, TPEOYIOUUX IS
pereHus pU3NUECKUX 3HAHWH;

OPUEHTHUPOBATHCS B Pa3IMUYHBIX MOAXO0JaX MPUHATHS pelleHui (MHIWBUIYyalIbHOE,
NPUHITHE PELICHUS B TPYIIE, IPUHATHE PEIICHUI FPYIIIO);

CaMOCTOSITEIbHO COCTABJIATh AJITOPUTM pelIeHUs (pU3MUecKoW 3aJaud WU IUIaHa
UCCIIEZIOBAaHUSI C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHpPOBATh IpeijlaraéMble BapUaHThI PELICHU;

JIeN1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILEHUE.

CaMOKOHTp()J'IL, AMOIUOHAIbHBIN MHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYallMU U IIpeuiaraTh IjlaH €€ U3MEHEHUS;
OOBSICHATh TPUYUHBI JOCTHXKCHHSI (HEJOCTIKEHHUsS) PE3yJIbTaTOB JEATEIbHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JESTENBbHOCTh (B TOM UHCI€ B XOJ BbINOJHEHUS
($u3MUecKoro HccieOBaHUSl WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBLCTB,
M3MEHHUBIINXCS CUTYallUl, YCTAHOBJICHHBIX OIMTMOOK, BOSHUKIIIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YIbTATA LIEIU U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4YelioBeKa B XOJie¢ CHopa WM JUCKYCCHM Ha
Hay4HYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYroro;

NpU3HABaTh CBOE MPaBO HAa OMIMOKY TpH pelieHnH (QU3MYEeCKUX 3a1ad Wid B
YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYrOTro.

NPEAMETHBIE PE3YJIBTATHI

K xoniy oOydenusi B 7 KJjacce IpeMETHbIE Pe3yIbTaThl HA OA30BOM YPOBHE JOJIKHBI
OTpakaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:
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UCIOJIb30BAaTh TOHATHS: (U3MUECKHME U XUMUYECKUE SIBJICHUS, HAOIIOJECHUE,
HKCIEPUMEHT, MOJEJIb, IMIIOTe3a, €ANHUIBI PU3NUYECKUX BEIMUYUH, aTOM, MOJIEKYJIa,
arperaTHble COCTOSTHUS BellecTBa (TBEPIOE, KUAKOE, Fa3000pa3HOE), MEXAHUYECKOE
JBUKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, IMPSIMOJMHENHOE), TpPAaeKTOpHs,
paBHOJEHCTBYIOMAs cuia, Aedopmaius (ympyras, IJiacTUdeckasi), HEBECOMOCTb,
COOOIIAaIOIINECs COCYIbI;
paznuuaTth sBieHUsA (AudPy3us, TEIIoBOe JBUKEHME YacTHUIl BEILIECTBa,
paBHOMEPHOE JIBI)KEHHE, HEPAaBHOMEPHOE JBW)KCHHME, WHEPIMs, B3aUMOJEICTBHE
T€Jl, pPAaBHOBECHE TBEPABIX TN C 3aKPEIUIEHHOM OCBhIO BpallleHHs, Iepenada
JaBJIeHUsT TBEPABIMU TeJIaMM, >KUJIKOCTSIMHM M ra3aMu, aTMoc(epHoe aaBieHHE,
IUTaBaHUE TEJ, IMPEBpPALICHUS MEXAHUYECKOM »HHEPruM) IO ONHCAHMIO UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JAHHOE
(du3nveckoe sBIEHUE;
pacro3HaBaTh NPOSBICHUE NU3YUYEHHBIX (U3NYECKHUX SBJICHUN B OKPY’KaIOIIEM MUpE,
B TOM 4Hclie (PU3MUYECKHE SABJICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C Pa3IMYHBIMU
CKOPOCTSIMU B >KMBOM M HEKMBOM NPUPOAE, NEHUCTBUE CHWIIbI TPEHHs B IPUPOJAE U
TEXHUKE, BIUSHUE aTMOC(EpPHOro IaBJIEHUS HA KMBOW OpPraHU3M, IJIaBaHHE DPbIO,
pblYary B Teje 4eJaoBeKa, PU ITOM MEPEBOJUTH MPAKTUYECKYIO 337auy B yUeOHYIO,
BBIJIEIISATH CYILIECTBEHHBIE CBOMCTBA (IPU3HAKH) (DU3UUECKUX SBJICHUN;
ONKCHIBATh M3YUYEHHbIE CBOICTBA Tel M (U3MYECKHE SBICHUS, HCIOJIb3Ys
¢u3nyeckue BeaMUMHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpEMs, IIYTh,
CKOPOCTb, CpEeAHsIsi CKOpOCTb, CHJIa YINPYTOCTH, CWJIa TSDKECTH, BEC Teja, CHIIa
TpeHMsl, JAaBiieHHe (TBEPAOro Tema, >KUJIKOCTH, ra3a), BbITAJKUBAIOIIAs CHJIA,
MeXxaHu4eckass paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(hduuueHT
IIOJIE3HOTO JEHCTBUSA MEXaHU3MOB, KHHETUYECKAsl U NOTEHLIMAIbHAS SHEPrus), IpU
ONMKMCAHUM MPABWIBHO TPAKTOBATH (PU3MUECKHUI CMBICII UCIOJIb3YEMbIX BETUYMH, UX
0o003HaYeHUs] W  eAMHMIBl (U3MYECKHX  BEJIWYUH, HAXOAUTH  (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JAPYTMMHU BEJIMYMHAMHU, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEH (hPU3MUECKUX BEITUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKHUE SIBJICHUS M MPOLECCHI, HCIONIb3YS
IpaBUJIa CIOKEHUSI CUII (BIOJIb OJTHOM mpsiMoif), 3akoH I'yka, 3akoH Ilackans, 3aKoH
Apxumena, MpaBUjo paBHOBecHs pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH,
3aKOH COXpPAaHEHUs MEXaHWUYECKOW DSHEpPruy, IpH 3TOM JaBaThb CIIOBECHYIO
(bopMyIHpPOBKY 3aKOHA U 3alIMChIBATh €r0 MAaTEMaTHUYECKOE BBIPAKEHUE;
OOBSICHATH (hU3MUYECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM 4YHCJIE U B
KOHTEKCTE  CUTyallud  INPaKTUKOOPUEHTHPOBAHHOI'O  XapakTepa:  BbIABIATH
INPUYMHHO-CIIECTBEHHBIE CBSA3HU, CTPOUTh O0BsICHEHUE U3 1—2 JTOTMYECKUX IIaroB C
ornopoil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUH, (PU3NYECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;
pemaTh pacu€THble 3amaud B 1—2 JEHCTBUS, MCIONB3YS 3aKOHBI U (OPMYIIBI,
CBsA3bIBatOIIME (U3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCIOBUS 3aJaud
3aMMChIBaTh KPATKOE YCJIOBHE, MOACTABIATH (PU3MUECKUE BEIMUUHBI B (POPMYIIBI U
NPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIC JaHHbIE, HEOOXOIUMBIE IS PEIICHUs
3aj1a4, OLEHUBATh PEATMCTUYHOCTD MOTy4YEeHHON (PU3NIECKON BEITMYUHBL;
pacno3HaBaTh NpPOOJIEMbI, KOTOpPbIE MOXXHO PEIIUTh MPU MOMOIIM (PU3NYECKUX
METOJIOB, B OIKMCAaHWU HCCIEAOBAHMS BBIACIATH MPOBEPSIEMOE MPEINON0KEHNE
(runotesy), pazauyaTb U HHTEPIPETUPOBATH IOJYUEHHBI pPE3yJbTaT, HAXOIUTh
OLIMOKH B XOJI€ OMBITA, I€TaTh BEIBOJIBI IO €T0 PE3YIbTaTaM;
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NPOBOJUTH OMBITHl MO HAOMIOAEHUIO (DU3MUECKUX SIBICHUH WIH (PU3UIECKUX
CBOICTB Ted: HOpMYIMPOBATH MPOBEPSIEMbIEC MPEANOI0KEHHSI, COOUPATh YCTAHOBKY
U3 TPeasio’KeHHOTO OOOpYAOBaHUS, 3alMCHIBATh XOJ OMbITa U (OPMYIUPOBATH
BBIBO/JIbI;

BBITNIOJIHATh NPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MAcChl Tea, 00bEMa, CHUJIIBI
U TeMIepaTrypbl C UCHOJIb30BAaHUEM AaHAJIOTOBBIX M IUGPOBBIX MPHOOPOB,
3aMKChIBATh MOKa3aHUsI MPUOOPOB € YUETOM 3aJaHHONM abCONIOTHOM MOTPEIIHOCTH
U3MEPECHUN;

MIPOBOJIUTH UCCJIEAOBAHUE 3aBUCUMOCTH OJIHON (PU3MUECKON BETUYUHBI OT JPYTroi ¢
UCIIOJIb30BAHUEM  NPSIMBIX  W3MEPEHUM  (3aBUCUMOCTHM MYTH  PABHOMEPHO
JBIDKYIIETOCS TeJIa OT BPEMEHHU IBUKEHUS TeJla, CUJIBI TPEHUSI CKOJIBXEHUS OT Beca
Tena, KayecTBa 00OpabOTKM MOBEPXHOCTEN TET M HE3aBUCUMOCTU CUJIbI TPEHUS OT
IUIOUIaIM  CONPUKOCHOBEHUS TE€J, CHJIbI YNPYrOCTH OT YIJIUHEHUS HPYXKHUHBI,
BBITAJIKUBAIOLIEH CUIBI OT O00BEMA MOTrpYKEHHOW YacTHU Tela U OT IUIOTHOCTHU
KUAKOCTH, €€ HE3aBHUCHUMOCTM OT IUIOTHOCTH Te€Jla, OT TIJIyOMHBI, Ha KOTOPYIO
NOTPYKEHO TEJO, YCIOBUH IJIaBaHUs TEJl, YCIOBUN paBHOBECHUs pblyara U OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHUHM Y4YEOHOTO HCCIEAOBAHUS, COOMpPATh YCTAHOBKY H
BBITIONHATh U3MEPEHUS, CIENys MPeUI0KEHHOMY TUIaHy, (UKCUPOBATh Pe3yIbTaThl
MOJIYUEHHOHN 3aBUCUMOCTH (PM3MYECKHUX BEJIUYHH B BUJE MPEAJIOKECHHBIX TAOIUI] U
rpaduKoB, 1eJaTh BBIBOJBI 10 pe3yIbTaTaM HCCIIEJOBAHMUS;

MPOBOANTH KOCBEHHBIE HM3MEPEHUS (U3MUECKHX BEIMYMH (IJIOTHOCTH BEIEeCTBa
JKUJKOCTH M TBEPIOIrO Tejla, CuUia TPEHUS CKOJBXEHUS, JaBICHUE BO31yXa,
BBITAJIKMBAIOLIAsl CHJIa, JEWUCTBYIOIAs Ha TMOTIPY:KEHHOE B JKUIKOCTh TEJO,
KOA((UILIUEHT MOJIE3HOTO NEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEITOKEHHOM
WHCTPYKLIUU: TIPU BBITIOJIHEHUHW HW3MEPEHUN CcoOMpaTh HKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBIYUCIIATH 3HAUYEHUE UCKOMOW BEJTMYMHBL;

coOnroaTh MpaBWia TEXHUKU Oe30macHOCTHM npu paboTe ¢ JabopaTOpHBIM
000pyI0BaHHEM;

yKa3blBaThb NPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIAIOIINECS COCYIbl, OAPOMETP, pblYar, MOIBUKHBIHI
Y HETOJIBUKHBIN 00K, HaKJIOHHAs! TJIOCKOCTh;

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS HU3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOWCTB C ONOPOM Ha MX OMNHUCAHUS (B TOM YHUCIE: MOAIIMIHUKH, YCTPOHCTBO
BOJIONIPOBOIA, THJIPABIMYECKUIA Mpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), UCIOJIb3ys 3HAHUS O CBOMCTBAaxX (PM3MYECKUX SIBJICHUI M HEOOXOIUMBbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAMTH TPUMEPHl (HAXOAUTh HHGOPMALMIO O MpHUMEpax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHMM B TMOBCEAHEBHOW JKM3HM MJis OOecreyeHus
0€30MacHOCTH TMpU OOpallleHud C MNpUOOpaMU M TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHMsS 3/0pOBbsi U COOJIOAEHHS HOPM DKOJIOTMYECKOrO IIOBEJCHUS B
OKpYXarollen Cpene;

OCYUIECTBIISITH OTOOp MCTOYHUKOB HMHpopMauuu B MHTEepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIMXCS 3HAHUM U MyTEM
CpPaBHEHHUS PA3NUYHBIX HCTOYHHUKOB BBLACTATH MH(POPMAIMIO, KOTOpas SBIISETCS
IPOTHBOPEUNBOI UM MOKET OBITh HETOCTOBEPHOIA;

UCIIOJIb30BATh MPU  BBIMIOJIHEHWHM Y4E€OHBIX 3aJaHUl  HAay4YHO-TOMYJSPHYIO
JIUTepaTypy (U3MUECKOro COJEepKaHus, CIPaBOYHbIE MaTEpHUaJIbl, PECypChl CETH

17



WutepHer, Biagerp npuéMamMH KOHCIIEKTHPOBAHMSA TEKCTa, MpPeoOpa3oBaHUs
UH(pOpMAaLMK U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;

® C03/1aBaTh COOCTBEHHbIE KPATKHE NUCbMEHHBIE U YCTHbIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB HH(pOpMAuu (U3NIECKOTO COJIEp)KaHUS, B TOM YHCIE ITYOJINIHO
JienaTh KpaTKUe COOOIIEHUs O pe3yJbTaTax MPOEKTOB WM YUCOHBIX UCCIIEIOBaHUH,
OpU 5TOM TPaMOTHO HCIIOJIb30BaTh HW3YYEHHBIH MOHATHMHBIN ammapar Kypca
(Gu3uKH, COPOBOXKIATh BHICTYIUICHNE IIPE3CHTALUEH;

® TIpU BBHINOJIHEHUHN YY€OHBIX MPOEKTOB M MCCIIEIOBAHMN paCIpeaessiTh 00s3aHHOCTH
B TPYIIEe B COOTBETCTBUU C IOCTABICHHBIMU 3a/la4aMU, CICIUTH 32 BBHITIOJTHEHUEM
IUIaHA JIeHCTBHM, a/JeKBaTHO OLICHMBATh COOCTBEHHBINH BKJIAJ B JESITEIbHOCTh
TPYNIBI, BBICTpAaMBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YYHTHIBAS MHEHUE
OKpY’KaIOIHX.

K xoHly 0OyueHust B 8 Kj1acce npeMeTHbIe pe3ylbTaThl HA 6a30BOM YPOBHE JOJKHBI

OTpa)kaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

® WCHOJB30BATh MOHATHUS: Macca U pa3Mepsl MOJIEKYJ, TETIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHS BEIIECTBA, KPUCTAJUIMYECKUE W aMOp(dHbIe Tena,
HACBIIICHHBI M HEHACBIIEHHBI Tap, BJIAKHOCTh BO3[AyXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPIUs, TEIUIOBOM JBHUraTellb, SJIEMEHTApHBIM 3JEKTPUUYECKUI 3apsij,
AIIEKTPUUECKOE TOJIE, MPOBOJHUKA M AMDICKTPUKH, TTOCTOSHHBIA JIEKTPHUECKUIN
TOK, MAarHUTHOE TI0JIE;

® pa3inyarh SABJICHMS (TEIUIOBOE PACUIMpEHHE M CXKaTue, TeIvlonepenaya, TErjIoBOe
paBHOBeCHE, CMauuMBaHUE, KaNWUIIPHbIE SBJICHUS, HCHApeHUe, KOHJEHCAllUs,
IUIABJIEHUE,  KpUCTauIM3anus  (OTBepAEBaHHE), KUICHHME,  TeIlonepeaaya
(TEerI0npOBOIHOCTb, KOHBEKIIUS, U3YyYCHHE), IIEKTPU3ALMsl Tell, B3aUMOICHCTBHIE
3apsi/ioB, JEHCTBHSI JIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJACHCTBUE
MarHuTOB, JAEWCTBHE MarHUTHOTO TOJI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHAYKIUS) TI0 ONHCAHWIO WX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLINX JaHHOE (PU3NUECKOE SIBICHUE;

® pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3UUECKUX SIBJICHUN B OKPYKAIOIEM MUpE,
B TOM uwncie (u3nueckue SBICHHUA B MPHUPOJIE: TOBEPXHOCTHOE HATSIKCHHE U
KalWUISIPHBIE SIBICHUS B TPUPOJE, KPUCTAIUIBI B mpupoxe, usinydenue CouHIA,
3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHHE POCHI, TyMaHa, UHEs, CHera,
ANIEKTPUUECKUE SBJIEHUS B arMocdepe, 3IEKTPUUYECTBO JKUBBIX OpPraHU3MOB,
MarHMTHOE MoJje 3eMiH, Apeid MoirocoB, pojab MArHUTHOTO MOJS JUJIS JKU3HHU Ha
3emiie, MOJIIPHOE CUSTHUE, ITPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 33a/1a4y B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHbBIE CBOMCTBA (IPU3HAKH) (PU3HUECKUX SABICHUI;

® OMWCHIBAaTh W3YYCHHBIE CBOWCTBA TeN W (PHU3MUECKUE SBICHHS, HCIOIB3YS
¢du3nveckre BeTMUUHBI (TEMIEpaTypa, BHYTPEHHSST SHEPTHUsl, KOJHMYECTBO TETUIOTHI,
ylenbHas TEMJIOEMKOCTh BELIECTBA, YAENbHAs TEIUIOTAa IUIABICHMS, YZelbHas
TEIUIOTa MapooOpa3oBaHMs, yJelbHAas TEIUIOTa CrOpaHusl TOIUINBA, KOd(pQHIMeHT
MIOJIC3HOTO JIEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTENIbHAs BIAXXHOCTHh BO3yXa,
SIIEKTPUYECKUI 3apsl, CUJIa TOKa, DIEKTPUYECKOE HANPSIKEHHE, COMPOTUBICHUE
NPOBOJIHUKA, YAEIbHOE COMPOTHUBICHHE BeliecTBa, paboTa MW  MOIIHOCTH
AIIEKTPUYECKOTO TOKA), TIPU OMMCAHUH MPABWIBHO TPAKTOBATh (PU3UUCCKHIA CMBICI
UCTIOJIh3yEeMbIX BEIHYWH, 0003HAYCHHS U SAMHULIBI (PU3UUECKUX BETMYHH, HAXOIUTh
(dbopMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C JPYTUMU BEITMYNHAMH,
CTPOUTH IpadMKU U3YUYECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUHH;
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XapaKTepHU30BaTh CBOWCTBA TN, (PU3NUYECKUE SBICHHUS W TPOLECCHI, HCIIONb3Ys
OCHOBHBIE IIOJIOKEHUS MOJIEKYJSIPHO-KHHETUYECKOM TEOpPHUM CTPOEHUS BELIECTBA,
IOPUHLUI CYNEPNOo3UIUU MoJeil (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXPAHEHUS
3apsna, 3akoH Oma Juis ydacTka uenu, 3akoH Jlxoyns—JIeHua, 3aKoH COXpaHEeHHUs
DHEPruM, MPHU 3TOM J1aBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3aIHUCHIBATH €0
MaTEMaTH4ECKOE BBIPAIKEHNUE;

OOBSCHATh (PU3UUECKHUE INPOLECCHl U CBOICTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyauumn IIPaKTUKOOPHUEHTHPOBAHHOIO Xapakrepa: BBISIBIISITh
IPUYMHHOCIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX ILIAaroB C
onopoil Ha 1-2 U3y4yeHHBIX CBOWCTBA (PM3NYECKUX SIBICHUH, (PU3NYECKUX 3aKOHOB
WJIU 3aKOHOMEPHOCTEN;

pemath pacu€THble 3aJaud B 2—3 JEUCTBUSA, HCIIOJIB3Ys 3aKOHbI M (OPMYIIbI,
CBA3BIBaIOIIME (DU3MUECKHE BEIWYMHBI: HAa OCHOBE aHajdu3a YCIOBHUS 3aJa4d
3alACHIBATh KPATKOE YCIIOBUE, BBIABIATh HEAOCTATOK JaHHBIX JJI PELICHMS 3aa4H,
BbIOMpATh 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE JUIsl €€ PELICHHUS, IPOBOJUTH PACUETHI
U CpaBHUBATh I[IOJYyYEHHOE 3HayeHUE (U3MUECKOW BEIMYMHBI C HW3BECTHBIMU
JAHHBIMY;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh HpU HOMOIIM (PU3UYECKUX
METOJOB, MWCIOJIb3ysl  ONHMCAaHUE  HCCIEAOBAHUSA, BBIACIATH  IIPOBEPSIEMOE
IIPEATIONI0KEHUE, OLICHUBATh ITPABUIBHOCTh IMOPSAKA IMPOBEACHUS HCCICHOBAHUSA,
JIEJIaTh BBIBOJBI;

IOPOBOJUTH OMBITHl MO HAOMIOAEHUIO (U3MUECKUX SBICHUH WIM (PUIUUIECKUX
CBOMCTB Tesl (KanmWJUISIpHBIE SIBJICHUS, 3aBUCHMOCTBH JABJIEHHS BO3AyXa OT €ro
0o0béMa, TeMIlepaTypbl, CKOPOCTH IIpolLlecca OCThIBAaHUS W HarpeBaHus Mpu
M3Iy4EHUU OT IBETa u3Jydarolend (MOoIIoNarIle) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHHsI BOABI OT TEMIIEpaTypbl >KMIKOCTH M IUIOMIAAM €€ IOBEPXHOCTH,
ANEKTPU3ALMS TE€JI U B3aWUMOJCHCTBHUE DJIEKTPUUYECKUX 3apsgoB, B3aMMOJCUCTBUE
IIOCTOSIHHBIX MarHWTOB, BU3yaJIU3allsl MAarHUTHBIX MOJIEH MMOCTOSHHBIX MarHUTOB,
JIEUCTBHUSI MAarHUTHOI'O IIOJII Ha NPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA,
CBOICTBa AJIEKTPOABUTATENSl MOCTOSHHOTO TOKA): (OPMYyJIHMpOBaTh MpPOBEpsSEMbIE
NPEIOoNIOKEeHHs,, COOMpaTh YCTaHOBKY M3 MPEIJIOKEHHOro 00Opya0BaHUs,
OIKCHIBATh XO/J] ONbITA U (POPMYIHPOBATH BHIBOJIBI;

BBIIIOJIHATL  INIPAMBIE  U3MEPEHUS TEMIEPaTypbl, OTHOCUTEJIBHOW BIIAXKHOCTH
BO3/lyXa, CHJIbl TOKA, HAMpPsDKEHHS] C HCIIOJIb30BAaHHMEM AaHAaJIOrOBBIX NMPUOOPOB U
JATYUKOB (U3MYECKUX BEJIMYMH, CPAaBHMBATh PE3yJbTaThl M3MEPEHHH C y4&ToM
3aJJaHHOW a0COJIFOTHON MOTPEIIHOCTH;

MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BETUUYUHBI OT APYroM ¢
UCIOJIb30BAHUEM MPSAMBIX M3MEPEHHI (3aBUCUMOCTb CONPOTHUBIIEHUS MPOBOJHUKA
OT €ro JUIMHBI, IUIOIIAJHM TONEPEYHOTO CEYEHUsS M YJEIbHOTO COIPOTHUBIICHUS
BEILECTBA NTPOBOJHMKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOAHUK, OT HAIIPSKEHUS Ha
IIPOBOJIHUKE, HUCCJIEAOBAaHUE ITOCJIENOBATEIIBHOTO M MNapaJlICIbHOTO COEAUHEHUMN
MPOBOJHHUKOB): IUIAHUPOBATh HUCCIEOBAaHUE, COOMpaTh YCTAaHOBKY M BBIMOJIHSTH
U3MEPEHUs, CIIeAYs MPEUIOKEHHOMY TUIaHy, (PUKCHUPOBATh PE3yIbTaThl HOTYyYCHHON
3aBUCUMOCTH B BHJE TaOnmMi W rpaduKoB, AeraTb BBIBOJABI 1O pe3yibTaTaM
UCCJIE0BaHUS;

IPOBOAUTH KOCBEHHbIE M3MepeHUsl (PU3NUEeCKUX BeNUYHMH (yAeNbHas TEMI0EMKOCTb
BELIECTBA, CONPOTHBIIEHHE IPOBOJHMKA, padOTa M MOILHOCTb 3JIEKTPHUUECKOIO
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TOKA): MJIAHUPOBATH U3MEPEHHSI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYS
IIPEUI0KEHHOM MHCTPYKIUH, U BBIYUCIIATH 3HAYEHNUE BEJIMYHHBI;

cobmoaTh MpaBWia TEXHUKM O€30macHOCTH Hpu padbore ¢ JabopaTOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh MPUHLUIBI JEUCTBUA H3YYEHHBIX HPHUOOPOB M TEXHUYECKHUX
YCTPOUCTB C ONMOPOH Ha MX ONHMCAHUA (B TOM YMCIE: CUCTEMA OTOIUIEHUS JIOMOB,
TUTPOMETp, HapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK 3JIEKTPUUECKON
DHEPrUM, 3JIEKTPOOCBETUTENbHBIE MPUOOPBI, HArpeBaTENIbHBIE 3JIEKTPOIPUOOPHI
(mpuMepsl), ANEKTPUYECKHUE MPEIOXPAHUTENHN, 3JIEKTPOMArHUT, AJIEKTPOABUIATEIb
IOCTOSIHHOTO TOKa), HCIOJb3ysl 3HAaHUS O CBOMCTBaX (U3NYECKUX SIBICHUH U
HE0OX0IMMble (PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCThIE TEXHUYECKHE YCTPOWCTBA U M3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTH4YHbIM pPHCYHKaM (KUAKOCTHBIM TEPMOMETpP, TEPMOC,
IICUXPOMETpP, TUIPOMETP, [BUTATENIb BHYTPEHHEIO CrOPaHHs, SJIEKTPOCKOIL,
peocTaTr), COCTaBJIATH CXEMbl JJIEKTPUUYECKUX IeNell ¢ IOCIeI0BaTeNbHbBIM U
napajuleNIbHbIM ~ COEIMHEHUEM JJIEMEHTOB, pasiuyas YCJIOBHbIE O0O0O3HAYEHUS
DIIEMEHTOB NIEKTPUUYECKUX LIETIEH;

OPUBOAUTH NpPUMEpHl (HAaXOOUTh HHGOPMALMIO O MpHUMEpax) MPaAKTUIECKOTO
UCIOJIb30BaHMS (PU3MYECKUX 3HAHMM B TOBCEAHEBHOW JKM3HM MJis OOecreueHus
0€30MacHOCTH TNpU OOpallleHuHu C MNpuOOpaMu M TEXHUYECKMMH YCTPOWCTBAMH,
COXpaHEHHUs 3JI0pOBbS U COOJIOJEHHS HOPM HKOJIOTMYECKOIO TOBEICHHUS B
OKpYXaroLeH cpene;

OCYUIECTBIISITh MOUCK HMH(pOpManuu (Qu3nyeckoro cojepkanus B MHTepHeTe, Ha
OCHOBE HMMEIOIIUXCS 3HAHUM M MYyTEM CpPAaBHEHHUS JONOJHHUTEIbHBIX HUCTOYHUKOB
BBIIEJISATh MH(OPMALINIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BATh IPU  BBINOJHEHWHM YYE€OHBIX 3aJaHUd  HAay4YHO-TOMYJSPHYIO
JIUTEepaTypy (U3MUECKOro COJEp’KaHUs, CIPAaBOYHbIE MaTEpHUaJIbl, PECYpChl CETH
WutepHer, Biajerb NpuéMamMH KOHCIIEKTHPOBAHMS TEKCTa, MPeoOpa3oBaHUs
uH(popMaIuu U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE NMUCbMEHHBIE U KpaTKHE YCTHBIE cOOOIIeHus, 0000as
MH(OPMALIUIO U3 HECKOJIBKUX MUCTOYHUKOB (PU3UUECKOTO COAEpIKaHUs, B TOM YHCIIe
nyOJIMYHO TOPEACTAaBIATH PE3yJbTaThl IMPOEKTHOM WIIM  HCCIEA0BATEIbCKON
JEATEIBHOCTA, TpPU H3TOM TPAMOTHO UCIOJb30BaTh M3YYEHHBIA TMOHATUHHBIN
anmnapar Kypca QU3uKH, CONPOBOXK/IAaTh BHICTYIJIEHUE NIPE3EHTAIINEH;

OpY BBINOJHEHUH YYEOHBIX TPOEKTOB U HCCIEIOBAHMNA (PU3MUECKUX MPOIECCOB
pacrpenesaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUH C TIOCTaBJICHHBIMU 33/1a4aMH,
CJIeIUTh 32 BBIIIOJIHEHUEM IUIaHA JEUCTBUM U KOPPEKTUPOBATH €ro, aJeKBATHO
OLICHMBAaTh COOCTBEHHBI BKJAJ B JESATEIbHOCTh TPYMIMbl, BBICTPAUBAThH
KOMMYHUKAaTUBHOE B3aMOJCHCTBUE, MPOSIBIISASI TOTOBHOCTH pa3pemiaTh KOHPIUKTHI.

K xoniy oOydenust B 9 Kjacce npeMeTHbIE Pe3yIbTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxaTb CPOPMUPOBAHHOCTh Yy 00YHAIOUTNXCS YMEHUI:

UCIIONIb30BAaTh IIOHATHA: CUCTEMa OTCUYETa, MaTepHAIbHAs TO4YKA, TPACKTOpHS,
OTHOCHUTEIBHOCTh ~ MEXaHMYECKOTO  JBWXKEHHA,  Jedopmanms  (ympyras,
IUTACTUYECKAsl), TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M
neperpy3Ku, LUEHTP TAKECTH, a0COMIOTHO TBEPOE TENO, LEHTP TAKECTH TBEPAOIO
TeJNa, paBHOBECHE, MEXaHMYECKHE KOJeOaHus M BOJHBI, 3BYK, HH(pPa3ByK U
YJIBTPA3BYK, JJICKTPOMATHUTHBIC BOJIHBI, IIKAJa JJIEKTPOMAarHUTHBIX BOJIH, CBET,
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OMM30pYKOCTh M JaTbHO30PKOCTh, CIIEKTPHI MCIYCKAHWS W TOTJIOIIEHUS, aibda,
Oera- ¥ raMMa-u3Iy4eHUsl, U30TOIbI, siAepHas SHEPreTHKa;

pa3inuuaTh ABJIEHUS (PABHOMEPHOE W HEpaBHOMEPHOE NPSMOJIMHEIHOE IBHXKEHHE,
PaBHOYCKOPEHHOE  MPSMOJIMHEWHOE JBWKEHHE, CBOOOJHOE TaJeHUe Tel,
paBHOMEPHOE [IBIKCHHE IO OKPY)KHOCTH, B3aMMOJCUCTBUE TEJ, PEAKTHBHOE
JBIDKEHUE, KojiebaTeabHOoe JBI)KEHUE (3aTyXarollle U BBIHYXJIEHHbIE KojeOaHus),
pE30HAHC,  BOJHOBOE  JBI)KEHUE,  OTPaXEHHWE  3ByKa,  HNPSIMOJMHENHHOE
pacnpocTpaHEHUE, OTPAKEHHWE M MPEIOMIIEHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpaK€HUE CBETA, pasio’KeHHe OEeJIOro CBeTa B CHEKTP U CIOXKEHHE CIEKTPATbHBIX
I[BETOB, JUCIEpPCUSl CBETa, €CTECTBEHHAas pPaJUOAKTHUBHOCTb, BO3HHUKHOBEHUE
JMHEWYATOTO CIEeKTpa M3ITy4YCHHs) MO0 OMUCAHHWIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE ONBITOB, IEMOHCTPHUPYIOIIUX JAHHOE (PU3UIECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUYECKUX SIBICHUN B OKPY>KAIOLEM MUPE
(B TOM umcie (pu3nueckue sSBJIEHUS B NMPUPOAE: NPUIMBBI U OTJIUBBI, JBH)KEHHUE
wianeT CONHEYHON CHUCTeMBI, pPEaKTHBHOE MBIKCHHE IKUBBIX OPraHHU3MOB,
BOCTIPUSITHE 3BYKOB JKHBOTHBIMH, 3€MJICTPSICEHHE, CEHCMHYECKHE BOJHBI, I[yHAMHU,
9X0, LIBETAa TeJl, ONTUYECKHE SBJIEHUS B NpUpOJE, OHOJOTHYECKOoe JAelCTBUE
BUAMMOTO, yIbTPa(UOIIETOBOTO W PEHTTEHOBCKOTO W3ITyUYeHUH, €CTeCTBECHHBIN
panMOaKTHBHBIN (OH, KOCMUYECKHE JTyUH, PaIUOAKTUBHOE M3ITYUCHHE MPUPOTHBIX
MHUHEpaJoB, JEHCTBHE PAJUOAKTUBHBIX H3ITYYEHUH HAa OPraHU3M 4eJOBeKa), MpHU
TOM NEpPEeBOAUTH MPAKTHUYECKYIO 3a7lauy B y4eOHYIO, BBIACNATH CYIECTBEHHbBIE
CBOMCTBa (MpU3HAKK) PU3UUECKUX SBICHUM;

ONKCHIBATh W3YYCHHBIE CBOWCTBA Tel W (PHU3WUECKHE SBICHHUS, WCIOIB3YS
¢usnyeckue BeNMYMHBI (CpelHSAss M MIHOBEHHas CKOpOCTb Tella IpHU
HEpaBHOMEPHOM JIBWKEHHM, YCKOpPEHHE, MepeMelIeHHe, MyTh, YIJI0Bas CKOPOCTH,
CUJIa TPEHUsl, CUJIa YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOAHOIO MaJIeHus, BEC
TeNa, WMIYJIbC Tela, HMITYJbC CHIJIBI, MEXaHWdeckas paboTa W MOIIHOCT,
NOTEHIMalbHAsl JHEpPrus Tela, MOJHATOrO HaJ TOBEPXHOCTBIO  3EMIIH,
NOTEHIMAbHAS DHEPTHUS CXKATOH TPYKWHBI, KWHETHYECKas »JHEpPrHs, IOJIHasI
MeXaHU4ecKasi YHeprHsl, IEPUO M 4acToTa KOJeOaHW, JITUHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb IMPEJIOMIICHUS CPEIbl), MpHU
ONKCAaHUM TPABUIBHO TPAKTOBaTh (PU3MUYECKHI CMBICI HUCMOJIb3YyEeMbIX BEJIHYHH,
0o003HaYeHUs: W  eAMHMIBI  (U3MYECKHX  BEIWYMH, HaxoIuTh  (HOPMYJIbL,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO0 BEIWYUHY C APYTUMHU BEIIMYHMHAMHU, CTPOUTH
rpaduKy U3y4YEeHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BETUUNH;

XapaKTepHU30BaTh CBOWCTBA TN, (U3NYECKHE SIBJICHHUS W MPOILECCHI, HCIOIB3YS
3aKOH COXPaHEHWS OHEPrHMH, 3aKOH BCEMHUPHOTO TATOTCHHS, IPHHIINI
CYINEPIIO3ULUHU CUJI, TPUHIUI OTHOCUTENbHOCTH ["anmuies, 3akoHbl HbloTOHA, 3aKOH
COXpaHEHHUs] HMIIYyJIbCa, 3aKOHBl OTPAKEHUS U TPEJIOMJICHHUS CBETa, 3aKOHbI
COXpaHEHUS 3apsJ0BOTO M MAacCOBOTO YHCEN MPH SIIEPHBIX PEaKIUAX, MPU ITOM
JaBaTh CIIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3aMUCHIBATH €0 MaTeMaTHYeCKOe
BBIPAKCHHUE;

OOBSICHATH (PU3UYECKHUE TPOLECCHl U CBOICTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTYyallMi  MPaKTUKOOPHEHTUPOBAHHOTO  XapakTepa: BBIIBIATh  NPUYHMHHO-
CJICJICTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKUX IIaroB C OTMIOPOH Ha
2—-3 Wu3yYeHHBIX CBOWCTBA (PU3MUECKUX SABICHUH, (U3NYECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEH;
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pemaTrh pacu€THble 3ajaud (ONUparollMecs Ha CHUCTEMY U3 2—3 ypaBHEHH),
UCIIOJIb3YSl 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIINE (PU3NYECKUE BEIMYHMHBI: HA OCHOBE
aHaiM3a YCJOBHS 3a7lauM 3alKChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE
Wi W30BITOYHBIC JAaHHBIC, BBHIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOIUMBIE IS
pelIeHUs, TPOBOAUTH PACUYETHl M OICHUBATH PEATUCTHYHOCTH IOITYYECHHOTO
3HaYeHUs! (U3NUECKON BEIMYUHBI;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO PEIIUTh MPH TOMOIIM (PU3NYECKUX
METOJIOB, WCIIOJB3YyS  OINHWCAHWE WCCICIOBAHUS, BBIICISATH  MPOBEPSIEMOC
MPEIITOJIOKECHIE, OICHUBATh MPABWILHOCTh MOPSAKA TMPOBEACHHS HCCIEIOBAHMS,
JIeNaTh BHIBOJBI, MHTEPIIPETUPOBATH PE3YIbTAaThl HAOTIOACHHUMN U ONIBITOB;
MPOBOAUTH OMBITHI TIO HAOTIONECHUI0 (PU3NYECKUX SBICHUH WU (DU3UIECKUX
CBOMCTB TeN (M3y4deHHe BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHUS SHEPTHH,
3aBHCHMOCTh TIEpUOjJa KOJICOAHWN MPYKUHHOTO MasTHHKAa OT MAacChl Tpy3a W
KECTKOCTH TPYXUHBl U HE3aBUCUMOCTh OT aMIUIMTYJbl MallbIX KOJIeOaHUi,
NpSIMOJIMHEHHOE PacIpOCTpaHEHHE CBETa, pa3jioKeHHe Oeloro CBeTa B CIEKTP,
U3y4eHUE CBOMCTB M300pakeHUS B IUIOCKOM 3€pKalie M CBOWCTB HM300paskeHUs
npeaMera B cobuparoieit TuH3e, HaOII0JeHUE CIIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3ITyYEHUs): CaMOCTOATEIBHO COOMpaTh YCTAaHOBKY M3 U30BITOYHOrO Habopa
000pyI0BaHMsI, OMUCHIBATH XOJI OTIBITA U €TO Pe3yIbTaThl, (HOPMYITHPOBATEH BHIBOIHI;
MPOBOAUTH MPU HEOOXOIUMOCTH CEPHUIO MPSMBIX W3MEPCHUMU, OMPENCIIsisl CpeaHee
3HaYeHUE M3MEepseMO BeNMUUYUHBI ((DOKYCHOE PACCTOSIHHE COOHMpAaroIield JHH3BI),
000CHOBBIBAaTh BBIOOP CrI0cO0a U3MEPEHHS (M3MEPUTEITLHOTO MPHO0Pa);
MIPOBONTH MCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIIMUUH C MCIOJIb30BAaHUECM
OPSIMBIX W3MEPEHUH (3aBUCHMOCTh TYTH OT BPEMEHH TIPU PaBHOYCKOPECHHOM
NBUKEHUU 0e3 HayalbHOW CKOPOCTH, Iepuojaa KoieOaHui MaTeMaTHYeCKOTro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKEHUS CBETAa OT yria MajeHusi u
yriaa TpeloMJIeHHS OT  yria TaJeHus): IUIAaHWPOBAaTh  HCCIEIOBaHHE,
CaMOCTOSITEIbHO COOMpPATh YCTaHOBKY, (PUKCHPOBATh PE3yJIbTaThl IMOITYYEHHOU
3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BUJE TAOIUIl U TpauKOB, JEIaTh BBIBOJBI TI0
pe3yabTaTaM UCCIICIOBAHNUS;
MPOBOJNTH KOCBEHHBIC HM3MEPCHHS (DU3UYECKUX BEIUYHMH (CPETHSS CKOPOCTh H
YCKOpEHHE Tella TpPH pPaBHOYCKOPEHHOM JBW)XCHHH, YCKOPEHHE CBOOOIHOTO
najeHusl, KECTKOCTh MPYKUHBI, KOADPHUIIMEHT TPEHHS CKOJIBXKEHUS, MEXaHUYeCKast
paboTa W MOIIHOCTh, YACTOTa H TMEPHUOJA KOJIEOaHHH MaTeMaTHYECKOTO U
NPYXKUHHOTO MAasTHUKOB, ONTHYECKAs CUJIa COOMpAIONIEH JTUH3BI, PaAMOaKTHBHBIN
¢boH): MIAHUPOBATh HU3MEPEHUs, COOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CICIYS MPEUIOKEHHON HHCTPYKITUHU, BBIYUCIIATh 3HAUCHHC
BCJIMYMHBI W aHAJTU3WPOBATH IMONYYCHHBIC pE3YNbTaThl € YYETOM 3aJaHHOU
MIOIPEIIHOCTH U3MEPEHHUI;
coOmroaTh TMpaBWiIa TEXHUKU Oe30macHOCTH Tpu paboTe ¢  JabopaTOpHBIM
000py1I0BaHKEM;
pas3nuvaTh OCHOBHBIC TPU3HAKW M3YYCHHBIX (DU3MYECKHX MOJICIICH: MaTepuabHas
TOYKa, aOCONMIOTHO TBEPIOE TENO, TOYCUHBI MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
TUTAaHEeTapHasi MOJIETh aTOMa, HYKJIOHHAs! MOJIeTThb aTOMHOTO SIIpa;
XapaKTepHU30BaTh MPUHIIUIBI JICUCTBUS HM3YyYEHHBIX NPHOOPOB M TEXHUYECCKUX
YCTPOMCTB C OMOPOH Ha HMX ONUCAHHUS (B TOM 4YHCJC: CIHIOMETD, JATUYUKH
MOJIOKEHUSI, PACCTOSHUST H YCKOPEHHUsS, pakera, »5XOJIOT, OYKH, IEPHUCKOII,
doroanmapar, ONTHUYECKHE CBETOBOJBI, CIIEKTPOCKON, JIO3UMETp, Kamepa
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Bunbcona), ucnosnp3yst 3HaHUS O CBOWCTBAX (PM3MUECKUX SBICHHUNA U HEOOXOIMMBIE
buznueckre 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl M CXEMAaTUYHBIE PUCYHKH U3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB IIPU
pelIeHNH Yy4eOHO-TIPAaKTUYECKUX 3a7ad, ONTUYECKHUE CXEMbl I IOCTPOCHHUS
M300paKeHUH B TUIOCKOM 3€pKajie U cOOMparoleil JTH3E;

OPUBOJIUTh TpPUMEPHl (HAXOAUTh HWHGOPMAIMIO O TMpPUMEPaX) MPAKTHUECKOrO
UCIOJIb30BAHMS (PU3MYECKUX 3HAHMM B TMOBCEAHEBHOW JKM3HM JJis OOecreyeHus
0€30MacHOCTH TNpU OOpallleHUHd C MpUOOpaMU M TEXHUYECKMMHU YCTPONWCTBAMH,
COXpaHEHHsI 3/J0pOBbsi U COONIOACHHUS HOPM DKOJIOTMYECKOTO TIOBEJCHUS B
OKPYXaroIllIeH Cpeae;

OCYIIECTBIIATh MOMCK HHpopMauuu (uU3HYECKOro cojepxxkanus B MHTepHere,
CaMOCTOSTENBHO (OPMYIHPYS MOUCKOBBIM 3alpOC, HAXOAWUTh MYTHU OIpEAENICHUs
JIOCTOBEPHOCTH TOJIY4YeHHONH HMHGOpMallMd Ha OCHOBE HUMEIOIIUXCS 3HAHUU W
JOTIOJIHATEIIBHBIX UICTOYHHUKOB;

UCIIOJIb30BATh MPU  BBIIIOJHEHWUM YYE€OHBIX 3aJaHU  HAay4YHO-NOMYJSPHYIO
JTUTEepaTypy (U3UUECKOrO COJEp>KaHUs, CIPAaBOYHBIE MaTEPHUaJbl, PECYpChl CETH
WuTtepner, Bmamete mnpuéMaMd KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uH(popMaIUK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE NHCHbMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
uH(GOPMALIUU U3 HECKOJbKUX HCTOYHHKOB (DPU3MUYECKOTO COJIEPIKAHUS, MyOIUIHO
MPEACTABIATh PE3YNIbTAThl MPOEKTHOW MJIM UCCIEAOBATENbCKON AEATEIbHOCTH, MPU
OTOM TPaMOTHO HCIOJIb30BATh H3YYEHHBIM IOHATUWHBINA ammapar H3y4aemMoro
paznena (U3MKKM U CONPOBOXKJAATh BBICTYIUIGHHE MpPE3CHTAlHEeH C y4ETOM
0COOEHHOCTEN ayIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosn4yecTBO yacon DJIeKTPOHHBbIE
Ne HaunmeHoBaHue pa3aesioB U TeM Kontpoasnsie  IIpaKTideckue (uugpossbIe)
n/n NPorpaMMbIl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI pecypes
Paznen 1. ®u3uka u eé poJib B IO3HAHUYM OKPY/KAIOIIEro MUpPa
1.1 dwusnka - HayKa 0 MPUPOJIEC 2 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
bubmmoreka [IOK
1.2 du3nYECKUe BEITMINHBI 2 1 https://m.edsc])_g.ru/7f416194
13 EcTtecTBeHHOHAaY4YHBIN METO]I 5 1 bubnmmoreka LIOK
TIO3HAHUSI https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Paznen 2. IlepBoHayajibHbIE CBeE€HUS 0 CTPOEHUH BelleCTBA
2.1 CrtpoeHue BelecTBa 1 bubmorexa TIOK
https://m.edsoo.ru/7f416194
29 JIBu>xeHue 1 B3aUMOACHCTBUE YACTHIL 2 1 bubmmoteka [IOK
BCIIICCTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 bubmorexa TIOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHune u B3auMoielcTBHE TeJl
but6mmoreka [IOK
31 Mexanuteckoe ABmxeHue 3 https://m.edscl)lo.ru/7f416194
but6mmoreka [IOK
3.2 Nuepusi, Mmacca, II0THOCTh 4 1 https://m.edS(]Jlo.ru/7f416194
3.3 Cuna. Buape! cun 14 1 2 but6mmorexa [JOK
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Htoro no pazgeny

21

Paznen 4. JlaBiieHue TBEPABIX TeJ, dKUIAKOCTE U ra3oB

[aBnenue. [lepenaya naBieHus

4.1 TBEPABIMU TEJIAMH, JKUIKOCTAMU U 3 bubmaorexa LIOK
' ’ https://m.edso0.ru/7f416194
razamu
bubmnorexa LIOK
4.2 JlaBieHue KuaKocTh > https://m.edsoo.ru/7f416194
bubmnorexa IIOK
4.3 AT™ocdepHOE TaBIeHne 6 https://m.edsoo.ru/7f416194
44 JleicTBUE )KUAKOCTH U ra3a Ha 7 3 bu6mmoteka [IOK
' NOTPY)KEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Paznen 5. Pabora 1 MOIIHOCTH. JHeprus
bubmnorexa IIOK
> Pabora n momgocTs, 3 . https://m.edsoo.ru/7f416194
bubmmoteka [IOK
52 Tpoctbie MeXaHH3MEI > . https://m.edsoo.ru/7f416194
bubmmoteka [IOK
>3 Mexarieckas sneprus 4 . https://m.edsoo.ru/7f416194
Htoro no pazneny 12
PesepBHOE BpeMmst 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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8 KUIACC

KoJsmn4yecTBO yacon DJIeKTPOHHBbIE
Ne n/m HaumeHoBaHue pa3aesioB H TeM Kontpoapmsie  TIpakThueckue (undposBbie)
NMporpaMmmal Bcero 5 p o0pa3oBaTte/ibHbIE
padoThI padoThI pecypeb
Pa3nea 1. TenyioBbie ABJIEHUSA
1.1 CtpoeHue 1 CBOWCTBA BEIIECTBA 7 bubmorexa [IOK
' P H https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
12 Teronere mpoueccer 21 ! > https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 28
Pazpen 2. DuekTpryecKkHe 1 MATHUTHbIE SIBJICHHUS
21 Tapesme rera . 7 ) buGanorexa LIOK
' P N 1 https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHE
. . bubnuoreka [{JOK
2.2 IToCTOSTHHBIN 2JIEKTPUYECKUN TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2.3 MarHuTHbIC SIBICHUS 6 1 15 https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHasl NHIYKIHS 4 bubmmorexa [HOK
' https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O 68 4 145

I[TPOTPAMME
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9 KUIACC

KoJsmn4yecTBO yacon DJIeKTPOHHBbIE
Ne n/m HaumeHoBaHue pa3aesioB H TeM Kontpoapmsie  TIpakThueckue (undposBbie)
NMPOrpamMmabl Bcero 5 p o0pa3oBaTte/ibHbIE
padoThI padoThI pecype
Pa3nen 1. Mexannueckue siBJCHUSA
11 MexaHUnYeCKOE IBUKEHUE U CITOCOOBI 10 1 but6mmoreka [IOK
' €ro OIUCAHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka [IOK
1.2 Bsanmoneictsue Ten 2 1 ) https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.3 3aKOHBI COXpaHCHHUA . ) https://m.edsoo.ru/7f41a4a6
Hroro mo pazaery 40
Pa3znen 2. MexanndecKkHe KoJe0aHUA H BOJTHBI
bubmmoreka [IOK
2.1 MexaHnueckue KoueOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bubnmoteka LIOK
2.2 MexaHnyecKue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pazjen 3. DileKTPOMarHuTHOE MOJIe H 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHUTHOE TOJIE U 6 2 bubnuoreka [{JOK
' 9JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 6
Pa3nen 4. CBeToBbBIC IBJICHUS
but6mmoreka [IOK
4.1 3aKOHBI paclpOCTPAHEHUS CBETA 6 2 hitps://m.edso0.ru/7f41a4a6
4.2 JIuH3bI ¥ onTHYECKUE MPUOOPHI 6 3 bubnnoreka [HOK
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but6mmoreka [IOK

4.3 Paznoxxenue 6eoro cBeTa B CIEKTP 3 2 hitps:/m.eds00.ru/7f41a4a6
Hroro mo pazaery 15
Pa3nea 5. KBaHTOBBIE sIBJIeHUSI
51 HcnyckaHne v MorJomneHue cBera 4 1 but6mmoreka [JOK
aTOMOM https://m.edsoo.ru/7f41a4a6
bu6anoreka [IOK
5.2 Crpoenne aToMHOro A1pa 6 1 https://m.edsi.ru/7f4la4a6
53 sluepmie peaaum 7 . s edsoo 7412426
Uroro no pazneny 17
Paznen 6. IloBTopuUTEIbHO-0000 1AM MOTYJIb
61 conepmartnn kypen dmrsa 7 9 2 Bumitorera LIOK
tace https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOI'PAMME
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ITOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC

Ne
n/n

Tema ypoka

du3nka — HayKa O IpUPOJIE.
SIBneHus npupoabl.
Pu3NYECKUE SABIICHUS

KoandecTBOo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3Yy4YeHMsI

DJIeKTPOHHbIE IH(PPOBBIE
o0pa3oBaTte/ibHbIE

pecypcsl

MeX&HI/I‘IeCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBLIC, 3BYKOBLIC ABJICHUA

dusnueckue BEJIMYUHBI U UX
U3MepeHue

VYpok-uccnenoBanue
"N3mepenue TeMiieparypsl
IIPU MOMOIIU KUAKOCTHOTO
TEPMOMETpA U JaTUMKa
TeMIeparyps”

Kaxk ¢usuka u npyrue
€CTECTBEHHbIC HAYKH
M3Yy4YaroT MPUPOAY.
EcrecTBeHHOHAYUHBIN METOL
no3Hanus. Onucaxue
(bU3HUYECKUX SBJICHUMN C
HOMOIIBIO MOJIEJIEN

Ypok-uccinenoBanue
"[IpoBepka rumnoressl:
JaIbHOCTB MOJIETA IIAPUKA,
IYILIEHHOT'O TOPU30HTAJIBHO,

bu6mmoteka [IOK
https://m.edsoo.ru/ff09f72a
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TeM OOJIBIIIE, YEM OOJIBIIIE
BBICOTA MycKa"

CtpoeHue BelecTra.
ONBITEI, TOKA3BIBAIOIIHE

bubmnorexa [IOK

! JIMCKPETHOE CTPOCHUE https://m.edsoo.ru/ff09fe0a
BEILIECTBA
8 JIBM>KEHME YacTUll BEIIECTBA bubmorexa IIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBaHue
9 «OTBITHI 110 HAOTIOIEHUTIO
TEIJIOBOTO PAaCIIMPEHHUS
ra30oB»
10 ArperaTtHsle COCTOSTHUSA
BEILIECTBA
B3anMocBs3p M)y
CBOICTBAaMH BEILIECTB B
a3HBIX arperaTHbIX
11 EOCTOSIHI/IHI; " UX BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJICKYJISIPHBIM
ctpoerremM. OCoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI
12 fl\,/; ZiaofﬁlgoeggéiﬂBH)KeHHe- bubnmoteka [IOK
https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIBU)KEHUE
13 Cxopoctb. Equnuiibs bubnunoreka LIOK
CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHu bubmotexa [IOK
NBIKEHUS https://m.edsoo.ru/ff0a0ae4
15 Nuepuyst. 3aKk0H MHEPLIUH. bu6motexa [IOK

B3aumonelictBue Ten Kak

https://m.edsoo.ru/ff0a0c10
30



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IMIpUYrHa U3MCHCHUA
CKOPOCTHU ABMIKCHHSA TCJI

16

17

[TnoTHOCTH BEleCTBA.
Pacuer maccel 1 00bEMa TETA
10 €ro IIOTHOCTH

Jlaboparopnas padota
«Onpenenenne MNIOTHOCTU
TBEPIIOTO TEIa»

bubmnorexa [IOK
https://m.edsoo.ru/ff0a0fee

18

Pemmenue 3agay no teme
"[TnotHOCTH BelecTna"

bubmnorexa LIOK
https://m.edsoo.ru/ff0al23c

19

Cwita Kak XxapakTepuCTHKa
B3aumojeincTeus Ten. Cuia
ynpyroctd. 3akoH ['yka

20

Jlaboparopnas pabota
«M3ydueHune 3aBUCUMOCTH
pactspkenust (nedopmarinn)
MPY>KUHBI OT NPUJIOKEHHON
CHIIBD»

21

SBnenue Tarorenus. Cuna
TAKCCTU

22

23

24

CBsi3b MEXKY CUJION TSIKECTH
U Maccoit Tena. Bec Tena.
Pemenue 3amau mo reme
"Cuna Tsoxectn"”

Cuita TSKeCTH Ha IPyTUX
riaHerax. dusnueckue
XapaKTEPUCTUKH TUIAHET
N3mepenue cui.
Junamomerp

bubnunoteka [IOK
https://m.edsoo.ru/ff0al778

but6mmoreka [IOK
https://m.edsoo.ru/ff0a1502

but6mmoreka [IOK
https://m.edsoo.ru/ff0al8cc
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https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

25

Bec tena. Hesecomocth

but6mmoreka [JOK
https://m.edsoo.ru/ff0al778

26

CioxxeHue aByx cui,
HaIIPABJIEHHBIX 1O OJIHOU
npsMoii. PaBHoaencTByromas
CHUII

bubmnorexa [IOK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3agay mo reme
"PaBHoneiicTBytOMas cui”

28

TpeHue CKOIbKEHHS U
TpeHue nokos. Tpenue B
MIPUPOJIE U TEXHUKE

bubmmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopnas paborta
«M3ydueHune 3aBUCUMOCTH
CWJIBI TPEHUS CKOJIBXEHHS OT
CHWJIBI IABJICHUA U XapakTepa
COIPUKACAIOIINXCS
ITOBEPXHOCTEMN»

bubmnorexa IJOK
https://m.edsoo.ru/ff0alcc8

30

31

Pemienue 3a1a4d Ha
ompeeneHue
PaBHOAECHCTBYIOIIECH CUIIBI
Pemienue 3agad mo Temam:
«Bec Tenay, «I'paduueckoe
n3o0pakeHue cuimy, « CHITb,
«PaBHOEMCTBYIOIIAS CHID)

bubmmoteka [IOK
https://m.edsoo.ru/ff0alde0

32

KonrtponrHnas pabota mo
TeMaM: «MexaHH4eCcKoe
JIBHXKeHUe», «Macca,
IUIOTHOCTRY, «Bec Temay,
«I"paduueckoe n3o0paxkeHue
cumy, «CUIeI»

32



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

HaBnenue. CiocoOsI

bubmnorexa [IOK

33 YMCHBIICHIA 1 yBCIMHCHIA https://m.edsoo.ru/ff0a20a6
JTaBICHUS
| e e e Bumorea 10K
’ https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
[lepenaua naBneHus
35 TBEPABIMU TEJIAMH, but6mmoreka [JOK
JKUIKOCTSIMU U Ta3aMH. https://m.edsoo.ru/ff0a25b0
3akon Ilackams
3% | rave, omanmion nefiorsn buGmnorexa LIOK
’ https://m.edsoo.ru/ff0a2718
CHJIBI TSDKECTHU
37| Jlammme » e buGmotera LIOK
https://m.edsoo.ru/ff0a2826
rase. 3axon Ilackams»
bubnmoteka LIOK
38 Coobmarommecs cocyp! https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmmorexa [OK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuHeBoi
JKHIKOCTHBIN HacocC
AtMmocdepa 3emn.
[IpyuuuHbI CyecTBOBaHUS
41 BO3TYILITHOW 000JI0UKH bubnnoreka [IOK
3eMiu. 3aBUCUMOCTh https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JIaBJICHHS OT
BBICOTHI HaJl YpOBHEM MOPSI
42 Bec Bo3ayxa. Atmocheproe bu6motexa [IOK

JIaBJICHUE

https://m.edsoo.ru/ff0a2b5a
33



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

N3mepenue atmochepHoro

43 nasieHus. O1bIT Bubmorexa LIOK
) https://m.edsoo.ru/ff0a2da8
Toppuuennu
BHCHUMOCTE aTM HOT'
44 f[iBngHH:I) ((:)T B?)ICOOT(;?;I;I[O ° bubnmorexa LTOK
https://m.edsoo.ru/ff0a2fc4
YPOBHEM MODSI
45 iilﬁ)gf:?gpliizp;gimne Ha bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Pa3JIMYHBIX BBICOTAX
Pemenne 3amayd mo reme
46
"ATMocdepHoe gaBneHue"
g | o e Bumores 10K
' https://m.edsoo.ru/ff0a3276
ApxumMmenoBa cuiia
JlaGoparopnas padota
48 :gfgf;g:gﬁeﬁ CHJIBI bubdmaorexa LIOK
. - ’ https://m.edsoo.ru/ff0a33fc
JICUCTBYIOIIEH Ha TeJo,
MOTPY>KEHHOE B JKHJIKOCTh
Jlaboparopnast paboTa 1o
TeMe «MccaenoBanue
49 3aBHCUMOCTH BECa Teja B bubnuoreka [{JOK
BOJIC OT 00BbEMA https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B KHJIKOCTh
YaCTH TeJIa
but6mmoreka [IOK
50 Hnasanue en https://m.edsoo.ru/ff0a3a96
JlabopaTopHast paboTa
ol "KonctpyupoBanue

apeoMeTpa Uiu
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https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

52

53

o4

55

56

KOHCTPYUPOBAHUE JIOJKH U
oIpenesieHue e€
rpy30001bEMHOCTH"
Pemenue 3anay mo temam:
«I1naBanue cynoB.
Bo3nyxomaBanuey,
«JlaBneHne TBEpABIX TEI,
JKUIKOCTEH B ra30B)»

Mexanuyeckas paboTa

Momtaocts. Enuaniiet
MOIIHOCTH

Ypoxk-uccienoanue "Pacyér
MOIIHOCTH, Pa3BUBAEMOM
P NOBEME 110 JieCTHUIIE"
[IpocThie MEXaHU3MBI.
Prruar. PaBHOBecHe cun Ha
pbIyare

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

bubmnorexa IJOK
https://m.edsoo.ru/ff0a3f82
bubmnorexa IJOK
https://m.edsoo.ru/ff0a3f82

S7

KonTponwsHas padorta o
TeMme «/laBiaeHne TBepabIX
TEJI, J)KUAKOCTEH U Ta30B» /
Bcepoccuiickast mpoBepoyHas
pabota

58

Pe3epBHblii ypok. Paborta c
TEKCTaMH 110 TEME
«JlaBneHue TBEPABIX TEI,
JKUJIKOCTEH U ra3oBy /
Bcepoccniickas nposepodHas
paboTa

but6mmoreka [IOK
https://m.edsoo.ru/ffO0a4ffe

59

Pbruaru B TexHuke, ObITY U

0.5

but6mmoreka [IOK
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https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

npupoze. Jlaboparopnas
pabora «MccnenoBanue
YCJIOBUI paBHOBECHS
phIuara»

https://m.edsoo.ru/ff0a478e

60

Pemenue 3agay mo reme
«YC0BUS paBHOBECHS
pbryara»

but6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddurment monesnoro
JIIEUCTBUS MEXaHU3Ma.
JlaGoparopnas padota
«3mepenne KII/]
HAKJIOHHOM TIOCKOCTHY

0.5

62

Pemienne 3aa4 1mo reme
"Pabora, momHocTs, KIT/"

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHudeckasi SHEprus.
Kunernueckasa u
MOTEHIMATIbHAS SHEPT U

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTHH

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

66

YPpOK-3KCIIEPUMEHT T10 TEME
"OKCIIEepUMEHTAIBHOE
ompeieNIeHUe U3MEHEHHUS
KUHETUYECKOU U
MOTEHI[MATILHON YHEPTUU TIPH
CKaThIBAHHMH TeJIa 10
HaKJIOHHOM TJIOCKOCTH"
KonTponbHas padora no

teMme «PaboTa 1 MOIITHOCTb.
OHeprus»

67

PesepBHsiit ypok. Paborta c

but6mmoreka [IOK
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https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

TEKCTAMU 10 TEME
"MexaHuueckoe aBrKeHue"

https://m.edsoo.ru/ff0a4ee6

PeseprubIit ypok. Pabota ¢
68 TekcTamu 1o Teme "Pabora.
MormHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

12

37



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoauuecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Tema ypoka Kont I Hata o0pa3oBaTe/IbHbI
/i Beero POJIbHBIE PaKTHYeCKHe u3yuenns pa3zoBareJi e
padoThI padoThI pecypchl
OCHOBHBIE TTOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKOM 1 bubnuoreka [IOK
TCOPHUH U UX OTBITHBIC https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U 1
MOJIEKYJI
3 raodpmmoro cosronmt 1 buGmiorexa IOK
https://m.edsoo.ru/ff0a540e
BEILIECTBA
OObsicHeHHE CBOWCTB
TBEPIOTO, KUIKOTO U
4 razo00pa3HOro COCTOSIHUM 1
BEILECTBA HA OCHOBE
MTOJI0KEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOPUH
5 Kpucrannuueckue u 1 bubanoreka [JOK
amop(HbIe Tena https://m.edsoo.ru/ff0a5800
6 Eal.\;['lilqﬂyllIlz)HHl/:)eC?L 1 bubmmorexa OK
‘ https://m.edsoo.ru/ff0a5530
IIoBepXHOCTHOE HATSKEHUE
v TermmoBoe pacimpesue u 1 bubanoreka [HOK
CoKaTHe https://m.edsoo.ru/ff0a5a26
Temneparypa. CBA3b
8 TEMIIEPATYPBI CO CKOPOCTHIO 1

TCIIJIOBOI'O ABHMXKXCHM S HaCTHUIL]

38


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

BuyTpenHsist sHeprus.

9 CnocoObI N3MEHEHUS bubmmorexa LTOK
. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEHN SHEPTUU
10 Buas! Ternmonepenauu bubmmorexa [TOK
https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"IIpakTuyeckoe
11 HCIIOJIb30BAHUE TEIIOBBIX bu6mmoreka [IOK
CBOWCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHUaIoB B LEIIX
sHEprocOepekeHus"
12 KoanuecTBO TEmI0THI. bu6anorexa IIOK
V nenpHas TEIIOEMKOCTD https://m.edsoo0.ru/ff0a6976
BH
13 é’apfaﬂce; Iiiiii%ﬁer}? u bubmmorexa LTOK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE
Jlaboparopnas paborta
o | Do o B LOK
. https://m.edsoo.ru/ff0a6a98
CMCIIMBAaHUHU XOJIOJHON H
ropsiyeit BoJipI"
PacueT konu4yecTBa TEIIOTHI,
HEOOXOIUMOTO JIJIs
15 HarpeBaHus Teja u
BBIJICISIEMOTO UM TIPH
OXJIAKICHUU
16| "Onponcromme ymommmoi Bumorera LIOK
" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIICCTBA
17 OHeprus TOIUIMBA. Y AeJbHAs bubanoreka [HOK

39


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

TCIUIOTA CropaHuAa

https://m.edsoo.ru/ff0a7b5a

18

[InaBneHue U OTBEpACBaHKE
KPUCTAJUTMYECKUX TEl.
VYnensHasg TEmIoTa MIIaBJIEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

19

20

21

22

JlaGopaTtopnas pabota
"OnpeneneHue yneabHon
TEIUIOTHI IIJIaBJICHUS Ibaa"

[TapooOpazoBanue u
KoHeHcauus. Mcnapenue

Kunenune. YnenpHas Teniaora
napooOpa3oBaHus U
KOHJICHCAIIMH. 3aBUCUMOCTD
TEeMIIepaTypbl KUTICHUS OT
aTMOC(hEpHOTO JaBJICHUS

BrnaxxnocTs Bo3ayxa.
JlabGopartopnas padota
"OnpeneneHrne OTHOCUTEbHON
BJI&KHOCTH BO3ayxa"

bu6anorexa IIOK
https://m.edsoo.ru/ff0a72fe

bu6anorexa IIOK
https://m.edsoo.ru/ff0a740c

bubnuoreka [IOK
https://m.edsoo.ru/ff0a786c¢

bu6anorexa IIOK
https://m.edsoo.ru/ff0a7628

23

Penrenune 3aa4 Ha
onpeeIeHNE BIaXXKHOCTH

BO3/IyXa

24

[TpunnuBEl pabOTHI TEMIOBBIX
nsurareneil. [TapoBas
TypOuHa. /[Burarens
BHYTPEHHEIO CrOpaHus

25

KII/] TenmoBoro nBuraTess.
TerutoBble 1BUTATENN U
3aIMTa OKPYKarIIENH Cpebl

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U
IpeBpalleHus] JHEPTUHU B

40


https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

TCIUIOBBIX ITpoHcccax

27

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo teme "TernaoBsie
sBieHus. UsMmenenue
arperaTHbIX COCTOSIHUM
BerecTBa"

bu6anorexa IIOK
https://m.edsoo.ru/ff0a83f2

28

29

30

KonTponbHas padora no teme
"TennoBrle SIBJICHHUS.
W3meHeHne arperaTbix
COCTOSTHHH BeliecTBa'

Onexrpusanus Ten. JIBa poxa
ANEKTPUIECKUX 3apsI0B

Ypoxk-uccienoBanue
"OnexkTpu3anus TeA
MHAYKIUENA U TIPU
CONPUKOCHOBEHUU"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

31

BzaumopelictBue 3apsKeHHBIX
ten. 3akoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUUECKOE TOJIE.
Hanpsxennocts
AIEKTPUYECKOTO IOJIS.
[IpuHuun cynepno3unuu
3JIEKTPUYECKUX MOJIEH

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekTpudecknx
3apsA70B. DJIEMEHTapHbIN
3apsa. CtpoeHue atoma

34

35

[IpOBONHMKHY U JUIIEKTPUKH.
3aKOH COXpaHEHUs
DIIEKTPUYECKOTO 3apsiaa

Pemienne 3amau Ha

bubmuoreka [IOK
https://m.edsoo.ru/ff0a8ef6

bubnmuoreka LIOK
41


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

IMPUMCHCHUC CBOMCTB
QJICKTPUYICCKUX 3apsa10B

https://m.edsoo.ru/ff0a90cc

DNEKTPUIECKUI TOK, YCIOBUS

36 €ro CYIIECTBOBAHUSI. bubnuoreka [IOK
VCTOYHMKY 3IEKTPHUECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUS 3IIEKTPUYECKOTO bubanoreka LHOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoBaHue
38 " JleiicTBHE JIEKTPUIECKOTO 1
MOJIsSI Ha TIPOBOJHUKH U
JUDJIEKTPUKH"
39 DIIEKTPUUYECKUH TOK B bubnuoreka [IOK
MeTajIax, )KUAKOCTIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas Lenb U €€
COCTaBHbIE YaCTU
o | S Taropes . B LOK
" ' https://m.edsoo.ru/ff0a8bd6
pEryJaupoBaHuE CUIIbI TOKA
DIEeKTpUYECKOE HANPSHKEHUE.
42 BonbsTmeTtp. JIaboparopHas 05 bubamnoreka [JOK
pabota "U3mepenue u ' https://m.edsoo.ru/ff0a%e14
peryJMpoBaHue HANPsHKEHUs"
o | gompememe oo B LOK
https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGopaTtopnas pabota
44 "3aBUCUMOCTb JIEKTPUUECKOTO 1 bubnuoreka [IOK

COIIPOTUBIICHUS ITPOBOIHHUKA
OT €0 JUIMHBI, IO N

https://m.edsoo.ru/ff0aa738
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https://m.edsoo.ru/ff0a96b2
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TIOTIEPEYHOTO CEYCHUS U
Martepuana"

45

46

47

3aBUCUMOCTH CHJIBI TOKA OT
HanpsbkeHus. 3akon Oma st
ydacTKa Ienn

Jlaboparopnas padota
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UYILETO Yepe3
PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTOpa U HANPSOKCHUS Ha
pesucrope"
[TocnenoBarenbHOE U

ImapaajICJIbHOC COCOANHCHUA
IIPOBOAHUKOB

bu6anorexa IIOK
https://m.edsoo.ru/ff0aa44a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

48

JlaGopaTtopnas pabota
"IIpoBepka npaBusa CI0KEHUS
HaIpsDKEHUN NTpU
MOCJIEZIOBATEIbHOM
COEJIMHEHUH JABYX PE3UCTOPOB'

bu6anorexa IIOK
https://m.edsoo.ru/ff0aaa58

49

50

JlaGopartopnas pabota
"IIpoBepka npaBuiia Jj1si CUJIbI
TOKa MPHU MapasieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenne 3amau Ha
npuMeHeHue 3akoHa Oma s
Pa3JIMYHOrO COEUHEHUS
ITPOBOJHUKOB

bubmuoreka [IOK
https://m.edsoo.ru/ffO0aadle

bu6mmoreka IIOK
https://m.edsoo.ru/ff0aaf8a

51

Pabora 1 MomIHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-JIenua

bubnmuoreka LIOK
https://m.edsoo.ru/ff0ab124
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https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
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52

JlaGopaTtopnas pabota
"Onpenenenue padboThl U
MOIITHOCTH 3JIEKTPUIECKOTO
ToKa"

bu6anorexa IIOK
https://m.edsoo.ru/ff0ab3e0

53

54

55

56

DNeKTpUUECKHUE 1eNu U
HOTPEeOUTENN HIIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

ITocTossHHBIC MArHUTHI, UX
B3aMMOJIEICTBHE

Ypoxk-uccienoBaHue
"N3ydeHne nojaei moCTOSIHHBIX
MarHuToB"

Maruutsoe 1oJjic. MarautHoe
oJie 3eMJTH U €r0 3HAUEHIE
JUTS KU3HHU Ha 3emiie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab660

bu6anorexa IIOK
https://m.edsoo.ru/ff0ac3d0

bu6anorexa IIOK
https://m.edsoo.ru/ff0acOba

S7

[ToaroroBka Kk KOHTPOJIBHOMN
pabore 1o TeMe
"DIIeKTpUYECKUE 3aPsIbI.
3apsKEHHBIC TEJIa U UX
B3auMoiercTBHS. [10CTOSHHBIN
AIEKTPUYECKUN TOK"

bub6anorexa IJOK
https://m.edsoo.ru/ff0abd2c

58

59

KonTtponsHnas pabota no teme
"DIIeKTpUYECKUE 3aPsIbI.
3apsKECHHBIC TeJIa U UX
B3anMoaencTBud. [locTOSIHHEBII
ANEeKTpUIeCcKuid Tok" /
Bceepocculickas npoBepoydHas
paborta

PesepBHriii ypok. PaboTta c

bu6mmorexka IIOK
https://m.edsoo.ru/ff0abea8

bub6anorexa IJOK
44
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TEKCTaMH 10 TEMe
"IloCTOSAHHBIN 3JIEKTPUYECKUI
ToK" / Beepoccuiickas
npoBepoyHas padoTa

https://m.edsoo.ru/ff0acdc6

60

61

62

63

OmneiT Dpcrena. MarauTHoe
0JI€ JIEKTPUYECKOT0 TOKA
MarautHoe noJie KaTyIIKH C
TOKOM

[IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE.
JlaGopaTtopnas pabota
"N3ydenue nercTBus
MarHUTHOTO TIOJISI Ha
MIPOBOJHUK C TOKOM"

DIIEKTPOABUTATED
MOCTOSIHHOTO TOKA.
Hcnons3oBanue
AIIEKTPOJIBUTATENCH B
TEXHUUYECKHX yCTPOMCTBaxX U
Ha TpaHcnopre. JlJaboparopHas
pabota "KoHnctpyupoBanue u
U3y4YeHHE paboThI
ANEeKTpoABUTaTens"

OmnbiTel @apajies. 3aK0H

AIEKTPOMArHUTHOM MHAYKIUH.

[IpaBuio Jlenna

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

bubnuoreka [IOK
https://m.edsoo.ru/ff0ac74a

bub6anorexa IJOK
https://m.edsoo.ru/ff0ac86¢

64

OnektporeHepatop. CrocoOsl
IIOJIYYEHHUS DIIEKTPUYECKON

DHEPTUU. DIEKTPOCTAHIIUYU Ha
BO300HOBJISIEMbIX HCTOUYHUKAX

45


https://m.edsoo.ru/ff0acdc6
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https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

OHCPIun

65

66

[ToaroroBka Kk KOHTPOJIBHOU
pabote 1Mo Teme
"DNIeKTPUYECKUE U MarHUTHBIE
saBJIeHUS"

KonTponbsHas padora no teme
"DNIeKTPUYECKUE U MarHUTHBIE
ABJIECHUS"

bu6anorexa IIOK
https://m.edsoo.ru/ff0acb14

67

PesepBHblit ypok. Paborta c
TekcTaMu 1o Teme "TertoBbie
saBiIeHusa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

68

Pesepsubiii ypok. Pabora ¢
TEKCTAMH IO TEME
"MaruuTHbIC SIBICHUA"

OBUIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

68

145

46
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9 KUIACC

Ne
n/n

Tema ypoka

Mexannyeckoe IBUKEHUE.
MarepuanbHas TOYKa

Cucrema orcyera.
OTHOCUTEIBHOCTD
MEXAHUYECKOTO ABUKEHUS

PaBHOMepHOE
MPSIMOJIMHEITHOE JIBM)KEHUE

HepaBHomepHoe
IPSIMOJIMHENHOE IBUKEHUE.
Cpennsist 1 MTHOBEHHAas
CKOPOCTb

KoauuecTBo 4acoB

KoHTtpoJbHbIe

Bcero
padoThI

IIpakTHYyeckue
padoThI

Jlara
U3YyYeHM S

DJIeKTPOHHBbIE HU(PPOBbIE
oOpa3oBaTte/ibHbIEe

pecypchbl

bubnuoreka [HJOK
https://m.edsoo.ru/ff0ad474

bubmnorexa IJOK
https://m.edsoo.ru/ff0ad19a

[Ipssmonunerinoe
PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenune

CKOpOCTh NPSMOJIMHEWHOTO
PaBHOYCKOPEHHOIO
nBwKeHus. I'padux ckopoctu

JlaGopartopnas pabota
"OnpeneneHue ycKOpeHus
TeJa MPU PaBHOYCKOPEHHOM
JIBMKECHUU TI0 HAKJIOHHOU
MI0CKOCTH"

CB00OOIHOE T1aJICHUE TEIL.
Omneite! [Namunes

bubmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

bubmmoreka [IOK
https://m.edsoo.ru/ff0adb18
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https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

PaBHOMEpHOE NBUKEHHE 110
okpyxHocTu. [leproa u

bubmnorexa LIOK

o qactora obpatteHis. https://m.edsoo.ru/ff0ael76
JluneitHas u yriioBas
CKOpPOCTH
10 [lenTpocTpemMuTensHOE
YCKOpEHHUE
11 ITepBriii 3akoH HproToHA. bubnuoteka [{OK
BekTop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HproToHa. bubnmnoreka [JOK
PaBHOzeHCTBYIOIIAS CUIIA https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HproTOHA. bubnmnoreka [{OK
Cynepro3uryst CuI https://m.edsoo.ru/ff0ae982
Pewenne 3agau Ha Bubnnorexa [OK
14 HPMMEHCHHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6c
Hprotona
bu6mmoteka [IOK
15 Crna ynpyrocti. 3axou I'yxa https://m.edsoo.ru/ffOaeca2
16 Pemenue 3anau no teme
«Cuna ynpyroctun»
Jlaboparopnas pabota Bubmorexa [IOK
17 «Onpezesenne xecrkoctn https://m.edsoo.ru/ffOaee28
IPYKUHBDY — '
bubmmoteka [IOK
18 Cra TpeHus https://m.edsoo.ru/ff0af738
19 Pemenue 3aga4 1o reme but6mmoreka [IOK
«Cuna TpeHus» https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopnas pabota bubnuoteka [{OK

"OnpeneneHue

https://m.edsoo.ru/ffOaf8be
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Kod(uImenTa TpeHus
CKOJIbXKeHUs"

21

22

Pemenue 3agau no teme
"3akonsl Hetotona. Cuna
ynpyroctu. Cuna tpeHus"

Cuna TSDKECTH U 3aKOH
BCEMHUPHOTO TATOTCHHSI.
YckopeH#e cBOOOTHOTO
MageHUs

bubmnorexa LIOK
https://m.edsoo.ru/ffO0afb8e

bubmnorexa LIOK
https://m.edsoo.ru/ff0af044

23

Ypok-koHpepeHius

" JIBU>KEHHE TEII BOKPYT
TPaBUTAIMOHHOTO IIEHTpa
(Conmueynas cuctema).
lamaktukun"

24

Perrenne 3agay mo reme
"CuJa TIKECTH U 3aKOH
BCEMHUPHOIO TATOTEHUS"

bubmmoreka [IOK
https://m.edsoo.ru/ff0af5f8

25

26

27

IlepBas kocMuyeckas
ckopocTb. HeBecomocTs n
neperpy3Ku

PaBHOBecue MarepuaIbHON
TOYKH. AOCOTIOTHO TBEPIOE
teno. PaBHOBecue TBEPOTO
TeJla ¢ 3aKPETUIEHHON OChIO
BpallieHusi. MOMEHT CHUJIbI.
LleHTp TsKECTH

PaBHOBecre MaTepuanbHOI
TOYKH. AOGCOTIOTHO TBEPAOE
Teso. PaBHoBecue TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO

bubmmoteka [IOK
https://m.edsoo.ru/ff0af33c

bubmmoreka [JOK
https://m.edsoo.ru/ff0afe36
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https://m.edsoo.ru/ff0af044
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BpauieHusi. MOMEHT CHUJIBI.
LlenTp TsKECTH

Pemenue 3amau mo teme

" bubmnorexa LIOK

28 MOMGHI cuet. Hentp https://m.edsoo.ru/ff0b02b4
TSOKECTH
[ToaroroBka K KOHTPOJBHOM

29 pabote 1o Teme bubnuoreka [IOK
"MexaHHu4eCKOe IBHKCHHE. https://m.edsoo.ru/ff0b0408
Bzaumoneiicteue ten"
KontponsHas pabora 1o

30 TeMe "MexaHnuecKkoe bubmnorexa IIOK
IBIKeHUE. B3aumoneiicterue https://m.edsoo.ru/ff0b06ec
Ten"
Nmnynec Tena. Umnynsce

31 CUJIBL. 3aKOH COXPaHEHHUS bubnmnoreka [{OK
UMITyJIbca. YTIpyroe u https://m.edsoo.ru/ffOb07fa
HEYIIPYTro€ B3auMOJICHCTBUE
Pemenue 3anau no reme

32 "3aKOH COXpaHECHHUS EH@I_HOTeKa HOK

" ttps://m.edsoo.ru/ffOb096¢

UMITYJIbCa
VYpok-koHpepeHus

33 "PeakTUBHOE IBU)KEHUE B
MpUPOJIE U TEXHUKE"

34 Mexanunueckas pabora u bubnunoreka LIOK
MOII[HOCTD https://m.edsoo.ru/ff0b0a84

35 PaboTa cHIbl TSHKECTH, CHITBI but6mmoreka [IOK
YIPYTOCTH U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopnas pabota

36 «Ormpenenenne pabOTHI CHITBI

TPEHUs [IPU PABHOMEPHOM
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https://m.edsoo.ru/ff0b02b4
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37

38

JBIKECHHUU TeJla 10
TOPU30HTAIBHOMN
ITOBEPXHOCTH

CBs13b 3HEPrUn U pabOTBHI.
[ToreHmanpHas SHEPrUs

Kunernueckas s3Heprusi.
TeopeMa 0 KUHETHYECKOU
SHEPTUH

bubmnorexa LIOK
https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHHUs JHEPTUU B
MEXAHHUKE

40

JlaGopartopnas padota
«M3yuenune 3akoHa
COXpaHCHHUS SHEPT U

bubmmoreka [IOK
https://m.edsoo.ru/ffOb12fe

41

KonebarensHoe JABMOKCHHUC U
€ro XapakKTCpruCTUuKu

bubmmoreka [IOK
https://m.edsoo.ru/ff0b1858

42

43

44

3aryxaromie KojaeOaHusl.
BoinyxaeHHbIe KOJIeOaHMs.
Pe3onanc

Marematuueckuii u
MPY>KUHHBIA MasiTHUKH

Ypok-uccienoBanue
«3aBUCHUMOCTbH MIEpUO/Ia
KOJIeOaHUH OT )KECTKOCTH
MPY>KUHBI U MAacChI TPy3a»

bubmoreka [IOK
https://m.edsoo.ru/ff0b20f0

bubmmoteka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanieHue sHEPTUU NIPH
MEXAHNYECKUX KOJICOAaHUIAX

46

JlabopaTopHast paboTa
«Omnpenenenne 4acToThl U
nepuoaa KojieOaHuit

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec
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https://m.edsoo.ru/ff0b0c32
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https://m.edsoo.ru/ff0b1858
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IIPY>XXUHHOI'O MajATHHUKa»

47

JlaGopaTtopnas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuo/ia KojiebaHui rpysa,
MIOJIBEIIICHHOTO K HUTH, OT
MAacChI TPy3a»

bubmnorexa LIOK
https://m.edsoo.ru/ff0b197a

48

49

Mexanndeckue BOIHEL.
CBONCTBA MEXaHNMYECKUX
BOJIH. [IponosibHbIE N
MOTIEPEYHBIC BOJTHBI
VYpok-koH(pepeHus
"MexaHn4ecKre BOJIHBI B
TBEPIOM TEJIE.
CeilicMHuyecKue BOIHBI"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

50

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYKa

o1

Ypok-uccienoBaHue
"HabnroneHne 3aBUCMOCTH
BBICOTHI 3ByKa OT 4aCTOTHI"

52

53

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUI
PE30HAaHC
VYpok-koHpepeHus
"VbpTpa3Byk U HHPPaA3BYK B
IPUPOJIE U TEXHUKE"

bubmmoteka [IOK
https://m.edsoo.ru/ffOb23ca

54

55

[ToaroroBka Kk KOHTPOJIBbHOM
pabote mo Teme "3aKOHBI
coxpaHeHus. MexaHnueckue
KoJIcOaHUS U BOJHBI"

KonrponpHas pabota mo

bubnunoreka LIOK
https://m.edsoo.ru/ff0b25f0
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https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

56

57

58

59

TeMe "3aKOHbI COXpaHECHUS.
Mexanuueckue KoieOanus u
BOJIHBI"

DNIeKTPOMArHUTHOE TOJIE.
DNIEKTPOMATrHUTHBIE BOJHBI

CBolicTBa
AIEKTPOMATHUTHBIX BOJIH
Ypoxk-koupepennus "lkana
ANEKTPOMArHUTHBIX BOJIH.
Wcnons3oBanue
AIEKTPOMATHUTHBIX BOJH IS
COTOBOM CBsI3H"

Ypoxk-uccienoBaHue
"N3ydeHne cBOMCTB
AIIEKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOHMIIBHOTO
tenedona"

bubmnorexa LIOK
https://m.edsoo.ru/ffOb2abe

bubmmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

bubmnorexa IIOK
https://m.edsoo.ru/ffOb2c6c

60

Pemienue 3amau Ha
ompeieNieHue YacTOThI U
JUTMHBI SJIEKTPOMArHUTHOM
BOJIHBI

61

DJIEKTpOMarHuTHas MPUPOJIa
cBeta. CKOpPOCTh CBETA.
BonHoBBIE CBOMCTBA CBETa

bubnmunoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

63

Hcroynuku cBera.
IIpamonnHenHOE
pacrpoCTpaHEHHUE CBETA.
3armenus ConHua u JIyHsl

3aKOH OTpa)KeHUS CBETA.
3epkana. Pemenue 3amay Ha

but6mmoreka [IOK
https://m.edsoo0.ru/ff0b3658

but6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4
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https://m.edsoo.ru/ff0b2abe
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IMPUMCHCHHUC 3aKOHA
OTPAKCHUA CBCTA

64

HpeJ'IOMJIeHI/Ie cBeTa. 3aKOH
MMPCIOMIICHHA CBCTA

but6mmoreka [JOK
https://m.edsoo.ru/ffOb3aea

65

[TonHOE BHYTpEHHEE
OTPa)KEHHE CBETA.
Hcnonp30BaHuEe IIOJTHOTO
BHYTPEHHETO OTPAKCHUS B
ONTHYECKUX CBETOBOIAX

bubmnorexa LIOK
https://m.edsoo.ru/ff0b3c5c

66

Jlaboparopnas pabota
"HccnenoBanue 3aBUCUMOCTH
yTiia IpeIoMIICHUS
CBETOBOTO JIy4a OT yrJia
najieHus Ha TPAHUIIC
"Bo3ayx-cTekiio""

67

Ypok-koHpepeHius

" criop30BaHuE MMOJTHOTO
BHYTPEHHETO OTPaKCHUSI:
CBETOBOJIBI,
ONTUKOBOJIOKOHHAS CBSI3b"

68

JInusel. OnrTnyeckas cuia
JIMH3BI

bubnmoreka LIOK
https://m.edsoo.ru/ff0b3f2c

69

[TocTpoenue n3oOpaxeHuii B
JMH3aX

bubnunoreka [IOK
https://m.edsoo.ru/ff0b444a

70

71

JlabopaTopHast paboTa
"Onpenenenue GOKyCHOTO
paCCTOAHUA U ONITUYECKOU
CHJIBI cOOMparoIei JINH3b1"
VYpok-koHpepeHus
"Ontuyeckue TMH30BbIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0b4206

but6mmoreka [IOK
https://m.edsoo.ru/ffOcOa7e

54



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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puoopsI"

72

['ma3 kak ontuyeckas
cucrtema. 3peHue

but6mmoreka [IOK

https://m.edsoo.ru/ff0b4684

73

Ypok-koHpepeHius
"IledexTsl 3peHus. Kak
COXpaHUTb 3peHHe"

74

Pasnoxxenue Genoro cera B
criekTp. OnbiTel HeioTOHA.
CiioxeHue CreKTpalIbHBIX
1BeToB. Jucnepcus ceerta

bubmnorexa LIOK

https://m.edsoo.ru/ff0cOf4c

75

JlaGopartopnas padota
"OnbITHI O PA3I0KEHUIO
0enoro cBeTa B CIEKTP U
BOCTIPUSTHIO IIBETA
PEeIMETOB IPU UX
HAOII0JICHNUHU Yepe3 1IBETOBbIE
¢unbTpe"

bubmnorexa LIOK

https://m.edsoo.ru/ff0cOe2a

76

VYpoxk-nipaktukyM "BoJjiHOBBIE
CBOMCTBA CBETA: JUCIIEPCHS,
uHTepPepeHuus u

nudpakus”

77

Omnbitel Pezepdopaa u
TUTaHEeTapHasi MOJIEh aTOMa

bubmmoteka [IOK

https://m.edsoo.ru/ff0c12a8

78

[Toctynater bopa. Moaens
aroma bopa

79

HcnyckaHnne v norsomeHue
cBeTa atToMoM. KBaHTEI.
JIunenyaTelie CIEKTPBI

bubnunoreka LIOK

https://m.edsoo.ru/ff0c144c

80

YPOK-IIpaKTUKYM
"HabmioieHre CuekTpoB

bu6nunoreka LIOK

https://m.edsoo.ru/ff0c1550
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ucmyckanus"

81 PagnoakTBHOCTE U €€ BUIBI Brbmrorexa LIOK
https://m.edsoo.ru/ff0c1672
82 CtpoeHue aTOMHOTO siJipa. bubnuoteka [{OK
HykionHas Mozeb https://m.edsoo.ru/ff0c18ac
83 PagnoakTuBHBIE but6mmoreka [JOK
npeBpaiteHus. M30Tombl https://m.edsoo.ru/ff0clal4
o | e e 1o e B LOK
. https://m.edsoo.ru/ffOclb4a
MIpeBpaIieHus
85 [Tepuon nonypacmnasa
VYpok-koH(pepeHus
86 "PagmnoakTUBHbBIC U3TYYCHUS bubnmmoreka LIOK
B IIPUPOJIC, MEIUIIUHE, https://m.edsoo.ru/ff0c2126
TexHuke"
| oo pe s B 10K
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEIT
| oo B 10K
) https://m.edsoo.ru/ffOcld7a
SHEPTUU
Pemntenue 3amau mo reme
89 n "
S nepHbie peakuuun
o | Do cmen L e B LOK
) N https://m.edsoo.ru/ff0c1e88
CoHna u 3BE37
VYpok-koHpepeHus
91 " nepHas sHEpreTUKa.

JlelficTBHS palMOaKTUBHBIX
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U3ITy4YeHUN Ha )KUBbBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBbHOU
pabote 1o Teme
"DJIeKTPOMarHUTHOE MOJIE.
DJIEKTPOMAarHUTHBIE BOJTHBI.
KBanroBrle saBienusa"

bubmnorexa LIOK

https://m.edsoo.ru/ff0c223e

93

94

KoHntponpHas pabora 1mo
TeMe "DIEeKTPOMarHuTHOE
nojie. DIeKTPOMArHuTHbBIE
BoaHBI. KBaHTOBEIE sABJIEHUA"

[ToBTOpeHue, o6o0IIEHNE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "B3aumoneiicteue
Ten"

bubmoreka [IOK

https://m.edsoo.ru/ff0c245a

95

[ToBTOpEeHUE, 0000IICHHE.
Pemenne pacyeTHbIX 1
KaueCTBEHHBIX 33J1a4 110 TEME
"TennoBbie nporuecch”

bubmmoteka [IOK

https://m.edsoo.ru/ff0c2572

96

97

[ToBTOpeHue, o6o01IEHNE.
Pemenue pacuerHsIx u
KaueCTBEHHBIX 3a/1a4 110 TEME
"KII/] TemioBbix
nBurareiein”

[ToBTOpeHue, o6o01IEHNE.
Pewenne pacueTHbIX U
KayeCTBEHHBIX 33]1a4 110 TEME
"KII smekTpoycTaHoBOK"

bubnmoreka LIOK

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK

https://m.edsoo.ru/ff0c2b30

98

[ToBTOpenue, o6006mIeHNE.
JlaGopaTopHbie pabOTHI IO

bu6nunoreka LIOK

https://m.edsoo.ru/ff0c2c52
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Kypcy "CBeToBbI€ ABICHUS"

99

100

[ToBTOpEeHME, 000OIICHHE.
PabGota ¢ TekcTaMu 110 TeEME
"3aKOHBI COXpaHEHUS B
MexaHuke"

[ToBTOpEeHue, o6o0IEHNE.
Pabora ¢ TekcTaMu o TeMe
"Kosnebauus v BOJTHBI"

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2d6a

bubmnorexa LIOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpeHue, o6o0IIEHNE.
Pabota ¢ Tekctamu o TeMe
"CBeTOBEIE ABJICHUA"

bubmmoreka [IOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenue, o6o0IIEHNE.
PaGora ¢ Tekctamu 1o Teme
"KBaHTOBas U siaepHas
buzuka"

OBLIEE KOJIMYECTBO HACOB
110 [TIPOI'PAMME

102

27
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INPOBEPSAEMBIE IPEAMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBbBI OCHOBHOI'O OBIIET'O

OBPA30OBAHMUA

7 KJIACC

Kon
NpOBEPsSIEMOT0
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yabTATHI 0CBOCHUS
OCHOBHOI1 00pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOTI'0 001IeT0
oOpa3oBaHus

1.1

1.2

HCIIOJIb30BATb U3YUCHHLIC ITIOHATHA

pasiinvdaTth ABJICHUA IO ONMMCAHUIO UX XaPAaKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIHNX OAHHOC (1)I/I3I/ILICCK0€
SBJICHHUC

1.3

1.4

pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (PU3UUYECKUX SIBJICHUM B
OKpYy)XarolieM MHpe, B TOM uucie (U3NUECKHUE SBICHUSA B
NpUpoJie, TMPH ITOM TMEPEBOJAUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIACISITh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)
bu3nuecKux sSBICHUMN

OMKCHIBATh M3YYCHHBIC CBOWCTBA TeN M (PU3UUYECKHUE SIBICHUS,
UCTIOJNIb3Ysl (PU3NYECKUE BEIMYUHBI, MIPU OMUCAHUU MPABUIHHO
TPaKTOBaTh (PU3UUECKUN CMBICT HCIOJB3YEMbIX BEJIMYUH, HX
0003HAUCHMUSI W EOUHULIBI (U3UYECKUX BEIUYHH, HAXOAUTH
bopMyIbl, CBS3BIBAIOIINE JTaHHYIO (DU3MYECKYIO BEIMUYUHY C
IPYTUMH  BEIIMYUHAMHU, CTPOUTHh TpaduKu  HM3YyUYEHHBIX
3aBUCUMOCTEN (PU3UUECKUX BEJIMUYUH

1.5

1.6

XapaKTepu30BaTh CBOWCTBAa TeJ, (U3WYECKUE SIBICHUS U
MPOLECCHI, MCIOIB3Ys] M3YYEHHbIC 3aKOHBI, MPU 3TOM JaBaTh
CIIOBECHYIO (DOPMYIHMpPOBKY 3aKkOHa U 3alUCHIBaTh €T0
MaTEeMaTHYECKOE BBIPAKEHHE

OOBACHATH (U3UYECKUE SBJICHUS, TPOIIECCHl U CBOMCTBA TEN, B
TOM 4YHCII€ HU B KOHTEKCT€ CUTyalUd  MPaKTHKO-
OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYHUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHeHHWE u3 1 — 2
JIOTUYECKHUX IIaroB ¢ onopoi Ha 1 — 2 KM3y4eHHBIX CBOMCTBA
buznueckux SIBJICHUM, buznueckux 3aKOHa WIn
3aKOHOMEPHOCTH

1.7

1.8

pemiath pacy€THble 3a7auyd B 1 — 2 JEWCTBUS, HCHOIb3YA
3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE (DU3NUECKHE BETUYUHBI: Ha
OCHOBE aHaJIM3a yCJIOBUS 3aJ]auM 3alMChIBaTh KPAaTKOE YCIIOBUE,
MOJICTABIISATh (PU3MUECKHUE BEITUYNHBI B (DOPMYIIBI U TIPOBOJIUTH
pacuéThl, HAXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOIUMBIC IS
pelieHus 3ajad, OIEHHMBATh PEATMCTUYHOCTh TMOJYYCHHOU
(bu3HUECKON BEITMYUHBI

pacno3HaBaTh MpoOOJEMbl, KOTOpPble MOXHO PpEIIUTh MpH
NOMOIIM (U3UYECKUX METOJIOB, B ONUCAHMM HCCIEIOBAHUS

59



BBIICNISATH  TIPOBEpsieMOe  MpeAnojoxkeHue  (TUIoTesy),
paznuyath M MHTEPIPETUPOBATH IIOJYYEHHBIM pe3ysbTart,
HaXOJUTh OUIMOKM B XOJI€ OIbITAa, Je€1aTh BBIBOABI IO €r0
pe3ynbpTaTamM

1.9

1.10

IIPOBOJUTH ONBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBJICHUN WIIN
¢u3nyeckux CBOWCTB Tel: (OPMYIMPOBaTH IPOBEPsSEMBbIE
NPEIONIOKEHUS, COOMpPAaTh YCTAHOBKY U3 MPEAJI0KEHHOIO
0o0Opy/sOBaHUs, 3alKCHIBaTh XOJ ONbITa U (OPMYJIUPOBATH
BBIBOJIbI

BBIIIOJIHATh ~ IPSMBIE  M3MEPEHHsI € HCIOJIb30BaHUEM
AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aIUCHIBATH MOKA3aHUS
npubopoB ¢ y4€TOM 3aJaHHOM aOCOJIIOTHON MOIPEIIHOCTH
MU3MEPEHUIN

1.11

IPOBOJIUTh HCCIIEAOBAHUE 3aBUCHUMOCTH OIHON (pu3HYeCcKOn
BEJIMYUHBI OT JAPYrOW C MCHOJIB30BAHUEM IPSIMBIX U3MEPEHUH,
y4acTBOBAaTh B IUIAHUPOBAaHUM Y4E€OHOTO HCCIEAOBAHUS,
coOMpaTh YCTAaHOBKY U BBINOJHATh W3MEpPEHUs, CIenys
IIPEII0KEHHOMY IJIaHy, (buKkcupoBaTh pE3yIBTATHI
MOJIYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BHJE
IPE/UIOKEHHBIX TaOmuI U TpaduKoB, JelaTh BBIBOJBI 110
pe3ynpTaTaM UCCIEN0BaHUs

1.12

1.13

1.14

1.15

IPOBOJIUTh KOCBEHHBIE U3MEPEHUs (U3NUYECKUX BEJIUYMH,
cienyss IPEIJIOKEHHOM HUHCTPYKUMU: IIPU  BBIITOJIHCHUU
U3MEpeHu colOupaTh HSKCHEPUMEHTAJIbHYI0 YCTAaHOBKY U
BBIYMCIISITH 3HAYCHUE HCKOMOM BEITMYHMHBI

coOnrofaTh MpaBuUiia TEXHUKH O€30MacCHOCTH Npu paboTe c
1ab0paTopHBIM 000PYIOBAaHUEM

yKa3bIBaTh TPUHIUMBI JEHCTBHS TPUOOPOB M TEXHHUYECKUX
YCTPOWCTB, XapaKTepU30BaTh MPUHIIUITBI ICHCTBUS H3yUCHHBIX
npuOOpOB M TEXHUYECKHX YCTPOMCTB C TOMOIIBIO HX
ONMMCAHMS, HCIONBb3YS 3HAHMS O CBOMCTBAaX (PU3MUECKHX
ABIIGHUA M HeoOXoaumble  (QU3MYECKHE  3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOANTH TIPUMEPH (HAXOMUTh HMH(OpMALHI0O O TpUMepax)
NPAaKTUYECKOTO  HCIOJIb30BaHUS  (U3MYECKUX 3HAHUH B
MMOBCETHEBHOM JKM3HU I oOecreueHus Oe30MMacHOCTH TMpH
oOpamieHud ¢ npudbopaMu U TEXHUYECKUMH YCTPOWCTBAMU,
COXPAHEHHUS 3/I0pPOBbSI U COOIIOACHHUS HOPM SKOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH cpeie

1.16

1.17

OCYHIIECTBJISITH OTOOP HCTOYHHUKOB HMH(OpMAIMM B CETU
HHTEpHET B COOTBETCTBHUU C 3alaHHBIM ITOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE UMEIOIIMNXCS 3HAHUM U ITyTEM CPAaBHEHUS Pa3IMYHBIX
HMCTOYHUKOB BBIICIATH HWHGOPMALIUIO, KOTOpas sBIsETCA
IPOTHBOPEYMBOM UM MOKET OBITh HEJOCTOBEPHOM

HCII0JIBb30BAaTh IIpu BBIITOJIHEHN yLI€6HI>IX 3a)1aH1/1171
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HAYYHOMOMYJISIPHYIO JIUTEpaTypy (U3HUECKOro COIepiKaHus,
CIpaBOYHbIE MaTepuaisbl, pecypcbl cetu MHTepHer, BiageTh
npuéMaMM  KOHCIIEKTUPOBAaHUS  TEKCTa, IpeoOpa3oBaHUs
nH(GOPMAILINK U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

co3/1aBaTb COOCTBEHHBbIE KpaTKHME ITMCbMEHHBIE W YCTHbIE
cooOlIeHnss Ha OCHOBE 2 — 3 MCTOYHHUKOB HH(pOpManuu
(¢u3NUeCcKOro colepkKaHHs, B TOM YHCIE MNYOIMYHO JeJaTh
KpaTKHUE COOOIIEHHS O pe3yibTaTaxX MPOEKTOB WIM Y4e€OHBIX
UCCIIeZIOBaHUH, MTPU 3TOM I'PaMOTHO HCIIOJIb30BATh U3Y4YE€HHBIN
NOHATUMHBIA  ammapaT Kypca  (U3MKH, CONPOBOXKIATh
BBICTYIUICHUE NIPE3CHTALMEN

1.19

IpU  BBINIOTHEHUH YYCOHBIX TMPOCKTOB M  HCCIEIOBAHUMN
pacrpeensaTh O00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMHU 3aJjayaMU, CJICAWTH 3a BBITIOJIHEHHEM INIaHa
JICMCTBUM, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIaJ B
NEATeNIbHOCTh  TPYMIbI, BBICTpAUBaTh KOMMYHHKAaTHBHOE
B3aMMOJICHCTBHE, YIUTHIBASI MHCHHUE OKPYXKAIOIINX

8 KUIACC

Kon

NpoBePsIeEMOro
pe3yJbTaTa

IIpoBepsiemble mpeaAMeTHbIE Pe3yJbTATHI OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrPaAaMMbl OCHOBHOI'0 00111er0
oOpa3oBaHus

11

HCIIOJBb30BAaTh IOHATHA

1.2

pa3nuyarh ABJICHUS MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JICMOHCTPHUPYIONIUX JTaHHOE (DU3UYECKOE
SIBJICHUE

1.3

pacro3HaBaTh MPOSBICHUEC M3YyUYCHHBIX (PU3UUYCCKUX SIBJICHHUI B
OKpY)KalOlllEeM MHpE, B TOM dYHuClIe (U3HYCCKUC SIBIICHUS B
OpUPOJE, MPH OSTOM IMEPEBOAMTH MPAKTHUYSCKYIO 3aaady B
y4eOHYI0, BBIACIATH CYIIECTBCHHBIC CBOWCTBA (MPHU3HAKH)
(U3UYECKUX SBIICHUMA

1.4

1.5

OIMCHIBATh M3y4YCHHBIC CBOMCTBA TNl U (PU3UYECKHE SIBICHUS,
UCTOJIb3yd (PU3UUYECKHE BEIIMUYMHBI, MIPU ONMHUCAHUHU TPABUIBHO
TPakTOBaTh (PU3WYECKUNH CMBICT HCHOJIb3YEMBIX BEJIUYMH,
00O3HAUeHUs] W EIUHMIBI (PU3MUECKUX BEIMYUH, HAXOJIUTh
(dbopmMysBl, CBSA3BIBAIOUINE JAHHYIO (DPU3MUECKYIO0 BEIMYUHY C
IPYTMMH  BEJIMYMHAMH, CTPOUTh TpaduKud  H3yYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BETUYHH

XapaKTEepU30BaTh CBOWCTBA Tel, (QU3NYECKUE SBJICHUS U
MIPOIIECChI, MCIOJIB3YSl M3YYCHHBIC 3aKOHBI, TP ITOM J1aBaTh
CIIOBECHYIO  (DOPMYJIMPOBKY 3aKOHAa H 3alUCBIBaTh €r0
MaTeMaTH4YE€CKOE BhIPAKEHHE

1.6

OOBSICHATh (DU3MUYECKUE TIPOIIECCHl M CBOMCTBA TEl, B TOM

YHUCJIE U B KOHTEKCTE CUTyallUd IIPAKTHUKO-OPUEHTHUPOBAHHOIO
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XapakTepa: BBISABIATh TPUIMHHO-CIICICTBEHHBIC CBS3HU, CTPOUTH
00bsiAcHeHre n3 1 — 2 JOrMYecKux MIaroB ¢ momMomer 1 — 2
M3YUYEHHBIX CBOMCTBA (DU3UYECKUX SBJICHUM, (PUINUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemarb pacy€THbIe 3a7adyd B 2 — 3 JACUCTBUSA, HUCIOIB3YS
3aKOHBI U (POPMYJIBI, CBsI3bIBaIOIME (DU3MYECKUE BEIMUMHBIL: Ha
OCHOBE aHaJIM3a yCJIOBMS 3a]1a4M 3aIIMChIBATh KPATKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JIJISl PEIICHUS 3a7a4l, BBIOUPATh
3aKOHBI W GOpMyNbl, HEOOXOAUMBIE [JIsi €€ pelIeHus,
MPOBOJUTH PAc4Y€Thl M CPABHUBATH IIOJYYEHHOE 3HA4YEHUE
(bu3nYeCcCKoi BETUYNHBI C U3BECTHBIMH JIAHHBIMU

1.8

pacCIlio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOKHO pPCIINTL IIPpU
IIOMOIIIH CI)I/I3I/I'—ICCKI/IX MECTOAOB, HCIIOJIB3YA OIMUCaHUuC
HUCCIICOAOBAHUA, BBIACIATH IMPOBEPACMOC HPCAITIOJIO0KCHHUC,
OLCHUBATDL MPABUIIbHOCTD IMOPAAKA ITPOBCACHNA NCCIICAOBAHNA,
JC€J1aTh BBIBOAbBI

1.9

MPOBOJUTH OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBICHUN WU
(U3UYECKUX CBOWCTB Tel: (OPMYIUPOBATH IMPOBEPSIEMbIE
MPEANONIOKEHUSI, COOMpPaTh YCTAHOBKY W3 TMPEAJIOKEHHOTO
00Opy/ZOBaHUs, OIUCHIBATH XOJ OMbITa U (OPMYIUPOBATH
BBIBO/JIbI

1.10

1.11

BBIIIOJIHATh ~ MpPsIMbIE  M3MEPEHHUsI C  HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3UYECKUX BEJIMYUH,
CpaBHMBATh pE3yJbTaTbl HU3MEPEHUN C YYETOM 3aJaHHOM
a0COJIIOTHOW MOTPEIIHOCTH

MPOBOJIUTH HCCJICOBAHUE 3aBUCHUMOCTH OJHON (U3MYECKOU
BEJIMYMHBI OT APYrod C UCIOIb30BAHUEM MPSAMBIX U3MEPECHUM:
IJIaHUPOBATh  HCCIEIOBaHHWE, COOMpaTh  YCTAaHOBKY U
BBINIOJIHATh HM3MEPEHUsSA, CIEAys MNPEAJIOKECHHOMY IUIaHYy,
(buKCUpOBaTh PE3yNbTaThl MOJTYUYEHHOW 3aBUCUMOCTU B BUJE
TabauI, W TpadHWKOB, JeNaTh BBIBOJBI II0 pe3yJbTaTam
HUCCIeI0BaHUSI

1.12

1.13

1.14

NPOBOANTh KOCBEHHBIE W3MEpPEHHUS (PU3UYECKUX BEIIUYUH:
IUTAHUPOBATh U3MEPEHUs, CcoOUpaTh IKCMEPUMEHTAIBHYIO
YCTAHOBKY, Cllelysl MPEIJIOKEHHON MHCTPYKIMU, U BBIYUCIATH
3HAYEHWE BEJTUYMHBI

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Npu paboTe c
1ab0paTopHBIM 000PYTIOBAaHUEM

XapaKTEepPU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX IPUOOPOB U
TEXHUYECKHUX YCTPOUCTB C OMOPOM HA X OMUCAHUS, UCTIONIb3YS
3HaHHUS O CBOWCTBax (DM3MYECKHUX SIBJICHUW M HEOOXOIMMBIC
bu3HUYeCKre 3aKOHOMEPHOCTH

1.15

pacno3HaBaThb  NIPOCTbIE  TEXHUYECKHE  YCTpPOWCTBA U
U3MEpHUTENbHBIE TPUOOPHl MO CXeMaM M CXEMaTHYHBIM
PUCYHKaM, COCTaBIISITb CXEMbl DSJEKTPUYECKUX LIemed ¢
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1.16

1.17

1.18

1.19

MIOCJIEI0BATEIbHBIM U napajuieJIbHbIM COEIMHEHUEM
DJIEMEHTOB, pa3inyasi yCIOBHbIE OOO3HAUEHUS JJIIEMEHTOB
ANEKTPUYECKUX LIETIEN

MPUBOAUTE MPUMEPHl (HAXOAUTH MH(OpMALMIO O TpUMEpPaxX)
MPaKTUYECKOTO  HCMONB30BaHUS  (U3MYECKUX 3HAHUU B
MOBCEJHEBHOW KHU3HU g obOecrieueHus: 0e30MacHOCTH TMpuU
oOpamieHun ¢ npuOoOpaMu U TEXHUYECKHUMHU YCTPOUCTBAMHU,
COXPAHEHHUSI 3/10pOBbsI U COOIIOJEHHUS HOPM 3KOJOTMYECKOTO
MOBEJICHUS B OKPYKaIOIIeH cpee

OCYILIECTBIIATh MOUCK MH(POPMALUU (PU3NYECKOTO COACpPHKAHUS
B cetu lHTepHET, Ha OCHOBE HMMEIOIUXCS 3HAHUH U MyTEM
CpPaBHEHHUS  JONOJIHUTENIBHBIX  HMCTOYHUKOB  BBIIEIATH
MH(OPMALINIO, KOTOpas SABJISETCS NIPOTUBOPEUNBON HIIM MOKET
OBITh HETOCTOBEPHOI

WCIIOJIB30BaTh TPHU BBIMOJHEHUU YYEOHBIX 3aJlaHUM Hay4YHO-
MOMYJAPHYIO  JUTEpaTypy  (QU3MUECKOTO  COJEpKaHus,
CIpaBOYHbIE MaTepHuaibl, pecypchl cetu HHTepHET; BIaAeTh
npuéMaMi  KOHCHEKTHPOBAaHMS  TEKCTa, IMpeoOpa3oBaHUs
nH(popMauu U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

co3/1aBaTb COOCTBEHHbIE NHCHbMEHHBIE M KPATKHE YCTHBIE
coobOmienuss, o0000mas uHOpMaIMIO U3  HECKOJIbKUX
HUCTOYHUKOB  (DU3MUECKOTO0 COJIEpKaHHs, B TOM YHCIE
nyOJMYHO  TMPEACTABISITH  PE3YNbTAaThl  MPOCKTHOW WU
HCCIIEIOBATENIbCKON  JEATENbHOCTH, MpPU 3TOM TPaMOTHO
WCIOJb30BaTh HM3YYEHHBIM TOHSATUWHBIA ammapar Kypca
(Gu3MKH, COTPOBOXKIATH BHICTYIUICHHUE MPE3CHTAIlUeH

1.20

9 KUIIACC

Kon
MpoBepsieMoro
pe3yabTara

OpU  BBIMOJTHEHUM YYEOHBIX TPOEKTOB U HCCIEIO0BaHUU
(Gu3NYEeCKUX MPOLECCOB PACIPENENATh 005 3aHHOCTH B TPYIIE
B COOTBETCTBUM C TIOCTABJIEHHBIMHM 3a/JadyaMu, CIEIUTh 3a
BBIMIOJJTHEHUEM IIJJaHA JICMCTBUM W KOPPEKTUPOBATH €TO,
a/IeKBaTHO OLICHMBATh COOCTBEHHBIH BKJIAaA B JESATEIHLHOCTH
Ipynnsl, BBICTpPAaUBaTh KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE,
MPOSIBIISASI TOTOBHOCTH pa3peniaTb KOHPIUKTHI

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111€T0
oOpa3oBaHus

11

1.2

HCIOJIb30BATh U3YYCHHBIC ITOHATUSA

pa3nyath SBJICHUS [0 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOUINX JaHHOE (U3UYECKOE
SIBJICHUE

1.3

pacro3HaBaTh MPOSBICHUE W3YYECHHBIX (PH3UYECKUX SBICHUH B

OKpY)XarolieM MHpe, B TOM uucie (U3HUYECKHE SIBICHUS B
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1.4

NpUpoje, MpPU 3TOM TNEPEBOIUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)
(bU3UYECKUX SBIICHUM

ONUCHIBATh M3yYEHHBIE CBOMCTBA T€I U (PU3HUYECKUE SIBJICHUS,
UCHOJIb3Ysl (PU3NYECKNE BEIWYUHBI, IPU ONUCAHUHU MPABUIBHO
TPaKTOBaTh (PU3WYECKUNA CMBICT HCHOJIB3YEMbIX BEJIUYHH,
0003HAaYEeHHUs] U EAMHMIBI (PU3NYECKUX BEJIWYMH, HAXOIUTh
(GOopMyIIbl, CBS3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIHUYUHY C
IPYTUMH  BEIIMYUHAMHU, CTPOUTHh TpauKud  HM3YyUYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BETUYHH

1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOWCTBAa TeJ, (U3WYECKUE SIBICHUS U
MPOLIECCHI, UCTOIB3Ysl M3yYEHHBbIE 3aKOHBI, MPU ATOM JaBaTh
CIIOBECHYIO  (DOPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTH4E€CKOE BBIPAKCHHE

OOBSACHATh (PU3MYECKHE NPOLECChl U CBOWCTBA TEl, B TOM
YHclie U B KOHTEKCTE CHUTYaIli MPaKTUKO-OPUECHTHPOBAHHOTO
XapakTepa: BbISBIISITh IPUUYUHHO-CJIE/ICTBEHHBIE CBS3H, CTPOUTD
00bBsICHEHHE U3 2 — 3 JOTMYECKUX IIaroB € IMOMOILIbI 2 — 3
W3YYEHHBIX CBOWCTBA (U3WYECCKUX SBICHHUM, (DU3HMUECKUX
3aKOHa MJIU 3aKOHOMEPHOCTH

pemaTh pacu€THBIC 3a1a4n (OMUPAIOIIKEcs Ha cCUCTeMY U3 2 — 3
ypaBHEHUI), UCHOJb3Ys 3aKOHBI M (OPMYJIbI, CBS3bIBAIOIIME
¢u3nyeckre BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHS 3a7aud
3aMKChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTAIOIIME WU
M30BITOYHBIE JaHHbIE, BHIOMpPATh 3aKOHBI U  (HOPMYIBI,
HEOOXOAUMBIE JJISl PEelIeHUs], TPOBOIUTH PACUETHI U OIICHUBATH
pPEATUCTUYHOCTh  TIOJYYEHHOTO  3HAueHus  (U3HUeCcKou
BEJIMYHMHbI

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PELIUTH MPH MTOMOIIU
(Gu3NYeCKNX METO/O0B, HCIIOJb3YSl OINUCAHHWE UCCIIeA0BaHMs,
BBIZICIIATD IIPOBEPSAEMOE IIPEATIOJIOKECHHUE, OLICHUBATH
IIPAaBWIBHOCTh IIOpPsAJKA IPOBEACHUS MCCIENOBAHM, JejaTh
BBIBO/Ibl, HHTEPIIPETUPOBATH PE3YJILTAThl HAOIIOIEHUH U OTIBITOB

1.9

MPOBOJIUTH OMBITHI IO HAOMIONEHUIO (PU3UYECKUX SBICHUHM WIIN
(Gu3n4YecKUX  CBOICTB  TEJI:  CAaMOCTOSTEIBHO  COOMpATh
YCTaHOBKY M3 U30BITOYHOr0 Habopa 000py10BaHUs, OMUCHIBAThH
XOJ1 OTBITA U €r0 Pe3ybTaThl, POPMYITUPOBATH BHIBOIbI

1.10

1.11

MPOBOJUTH MPH HEOOXOJUMOCTH CEPHUIO TPSIMBIX HW3MEPCHUH,
OmpeneNsis CpeAHee 3HAUYCHHE HW3MEpPSEeMOW  BEJIHMYHUHBI
(dboxycHOe paccTosiHME coOuparoiiei JMH3bI), 000CHOBBIBAThH
BBIOOp crioco0a u3MepeHus (M3MEPUTEIHLHOTO Mpubdopa)

MPOBOIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (PH3NICCKUX BEITHMYUNH
C HWCIOJB30BAaHUEM TMPSMBIX HW3MEPEHUMW: IUIAHHPOBATh
HCCIICIOBAHUE,  CAMOCTOSITENIBHO  COOMpaTh  yYCTaHOBKY,
dbukcupoBaTh  pe3yiabTaThl  TMOJYYEHHOHW  3aBHCHMOCTHU
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(1)I/ISI/I‘IGCKI/IX BCJIMYMH B BHJIC Ta6J'II/IHI/I Fpa(l)I/IKOB, JACJIaThb
BBIBOJIBI ITO PE3YyJIbTATaM UCCIICOBAHUA

1.12

1.13

1.14

IPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3NUYECKUX BEJIUYUH:
IUIAHUPOBATh U3MEpEHUs, coOupaTh SKCHEPUMEHTAIBHYIO
YCTAHOBKY W BBIIOJIHATh U3MEPEHHUs, CIEAys NPEII0KECHHOU
WHCTPYKLIHH, BBIYHCIIATH 3HAaYEHUE BEJIMYHHBI U
aHAJIM3UPOBAThH IIOJYYECHHBIC PE3YyJbTaThl ¢ Y4ETOM 3aJaHHOMN
IIOTPEIIHOCTH U3MEPEHUI

coOnrofaTh MpaBUia TEXHUKM O€30MacCHOCTH Npu padoTe c
1a00paTopHBIM 000PYOBAaHUEM

pa3nuyaTh OCHOBHBIC TIPU3HAKH W3YUCHHBIX (DHU3HUCCKUX
MoOJIeNIeli: MaTephajbHas TOuYka, abCOJIOTHO TBEpIOE TEJo,
TOYCYHBIM MCTOYHHUK CBETa, Jyd, TOHKAs JIMH3a, IJIaHCTapHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTIO siJipa

1.15

1.16

1.17

1.18

1.19

XapaKTepru30BaTh MPUHIUIBI AEHCTBUS U3YUYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON HAa UX ONMHCAHUS, UCTIOIb3YS
3HaHHUS O CBOMCTBax (IM3MUECKHUX SIBIICHUH U HEOOXOAMMBIE
¢bu3nueckre 3aKOHOMEPHOCTH

HCIIOJIb30BATh CXEMBl M CXEMATHYHBIE PHUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOWCTB, HW3MEPUTEIBHBIX MPHOOPOB W
TEXHOJIOTUYECKUX  MPOIECCOB MPH  PEHICHHH  y4eOHO-
MPAKTUYCCKUX 3aJ1ad, ONTHYCCKHUE CXEMBI JUIS TOCTPOCHUS
M300pakeHUH B IJIOCKOM 3€pKajie U COOMparoie JuH3e
MPUBOJIUTE TIPUMEPHI (HAXOAUTh HWH(OpPMAIUIO O TpUMepax)
MPAKTUYECKOTO  HMCIOJB30BaHUS  (U3HYECKUX 3HAHWA B
MMOBCETHEBHOM JKM3HU IS oOecreueHus Oe30MMacHOCTH IpH
oOpaiieHun ¢ TpudbopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHCHHS 3JI0POBbSI U COOJIOJCHUS HOPM 3KOJOTUYECKOTO
MOBE/ICHUS B OKPY>KalOIIei cpeae

OCYIIECTBIIATh MOUCK MH(pOpMauu GU3NIECKOTO CONIEepKaAHUS
B ceTu VHTEpHET, caMOCTOSTEILHO (POPMYIUPYS MOUCKOBBIN
3amIpoC, HAXOAWTh MYTH  OINPENEICHUS JOCTOBEPHOCTH
MOJIY4EHHON MHQOpPMAIIMU HAa OCHOBE UMEIOIIUXCS 3HAHUU U
JIOTTOJTHUTEIbHBIX UCTOYHUKOB

UCMOJIb30BaTh NPHU BBHINOJIHEHUN YYEOHBIX 3aJaHUN Hay4dHO-
NOMYJISIPHYIO ~ JIUTEpaTypy  (U3MYECKOTO  COAEpXaHus,
CIIPaBOYHBIC MaTepuaibl, pecypcel cetu HTepHeT; BiaaeTh
npuéMaMi  KOHCHEKTHPOBAHHMS  TEKCTa, NpeoOpa3oBaHuUs
MH(OPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIC MUCHbMEHHBIE M YCTHBIE COOOIICHNUS Ha
OCHOBE MH(OpMAaIK U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO
COJIEp’KaHus, MyOJIUYHO MPEACTABIATh PE3YNIbTAThl MPOEKTHON
WIN HUCCIENOBATENIbCKON IEATEIbHOCTH, IPU 3TOM I'PaMOTHO
WCIIOJIb30BAaTh M3YUYEHHBIN IOHATUHHBIM ammapar u3y4aeMoro
paznena (GU3MKU U COMPOBOXK/IATh BHICTYIUICHUE MPE3eHTALNEH
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C Y4ETOM 0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB

1.21

OpU  BBIMOJTHEHUH YYEOHBIX TPOEKTOB U HCCJIEIOBaHUMN
(bu3MUeCKUX MPOIECCOB paCIpeAesATh 00sS3aHHOCTU B TpYIIIe
B COOTBETCTBUM C IIOCTABJICHHBIMHM 33/1a4aMH, CJIEOUTH 3a
BBIIIOJJTHEHUEM IUJIJaHA JICMCTBUM W KOPPEKTUPOBATH €TO,
aJICKBaTHO OIIEHWBAaTh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH
TpyNnbl, BBICTPAaMBaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHE,
MIPOSIBJISi TOTOBHOCThH pa3peniatb KOH(PIUKTHI
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IMPOBEPAEMBIE DJIEMEHTDBI COAEP KAHUSA

7 KJIACC

Kon
pa3nena

Kon
3JIeMEeHTA

HpOBepﬂeMble IJIEMEHTDI COACPKaAHNNA

®U3UKA U EE POJIb B IIO3HAHWU OKPYXXAIOILIETO MHUPA

11

®usnka — Hayka O mpupoie. SIBineHus Nnpuponbl.
Pusnyeckue SBICHUA: MEXaHUYECKHE, TEIUIOBBIE,
JIEKTPUUYECKHE, MATHUTHBIC, CBETOBBIE, 3ByKOBBIE

1.2

1.3

dusnueckue BeTUMYHHBL. V3mepeHune (QuanuecKkux
BenuuuH. Pusnueckue mpubopel. [lorpemrHocTh
n3MepeHnil. MexayHapoaHas CUCTEMA €IMHUILL

EctecTBeHHOHAYUHBIIH METO]T TIO3HAHHUS
HaOJIOJICHWE, ITOCTAaHOBKA HAyYHOI'O BOIPOCA,
BBIJIBUKCHHE THIIOTE3, IKCIICPUMEHT IO TPOBEPKE
THITOTE3, 00BCHEHNE HAOJII0IAEMOTO SIBJICHHSI

14

Onucanne (QU3NYECKUX SBICHUM C TOMOIIBIO
MOJEJIEN

1.5

[IpakTuyeckue paboTHI:

###Par##H13mMepenne paccTosTHUM.
###Par##H#smepenne o0bEMa  KHMIKOCTH U
TBEPAOrO Tea.

#H##Par##H#OnpeneneHne pa3MepoB MaJbIX Tell.
###Par##HI3mMepenne Temnepatypbl MpU MOMOITU
YKUJKOCTHOTO TEPMOMETpPA U IaTUrKa TeMIepaTyphl

ITEPBOHAYAJIBHBIE CBEJEHUA O CTPOEHNU BEILIECTBA

2.1

2.2

2.3

2.4

2.5
2.6

#HH##Par###Crpoenue BellleCTBA: aTOMBI Hu
MOJIEKYJIbI, UX pa3Mepbl. OMNbITHI, TOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEIIECTBA

#H##HPar###]IBvokenne dactuil BemecTBa. CBs3b
CKOPOCTH JIBIDKCHHSI YacTHI[ C TeMIepaTypoil.
BpoyHoBckoe aBmxkenue, muddy3us
B3aumoelicTBre YaCTHI] BEIIECTBA: MPUTSKECHUE U
OTTaJKWBAaHUE

#H##Par#Ht# Arperatubie COCTOSTHUSI BEIECTBA:
CTPOEHHUE  Ta30B, JKUAKOCTEM W TBEPABIX
(Kkpuctamnueckux) Teil. B3auMocBs3bp  MEXIY
CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHhIX
COCTOSIHUSIX UM HMX  aTOMHO-MOJICKYJSPHBIM
CTPOCHHEM

Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOIBI

[IpakTuyeckue paboThI:
#H##Par#H##0Onenka nauameTpa aToMa  METOJIOM
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psAnoB (c ucnosib3oBaHueM ¢Gotorpaduii).
#HHPar###OnpITel 110 HAOIIOACHUIO TEIIOBOI'O
paciuIupeHus ra3os.

#H##Par#H##OnbITEl 10 OOHAPYKEHUIO JCHCTBHS CHII
MOJIEKYJISIPHOTO TPUTSIKEHUS

JIBIDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1

Mexanuyeckoe  IBUkeHHE. PaBHOMEpHOE W
HEPaBHOMEPHOE JIBUKEHUE

3.2

#H##Par#H##Ckopocts. CpenHsii  CKOPOCTh  IpH
HEpaBHOMEPHOM  JIBMKCHHH. Pacdér myTd W
BPEMEHU JIBIKCHHUS

3.3

3.4

SIBnenue UHEPIH. 3aKoH UHEPLUH.
B3aumopnelicTBue Ten Kak NpUYMHA W3MEHEHUS
CKOPOCTM JBWXEHUs Tel. Macca kak Mepa
MHEPTHOCTH Teja

#H#HPar###] notHocTh BemecTBa. CBI3b IUIOTHOCTH

C KOJIHMYCCTBOM MOJICKYJI B CAHWHHUIIC 00BEMa
BCIICCTBA

3.5
3.6

3.7

Cua kak XxapakTepUCTHKa B3aUMOJICUCTBUSI T
Cuna ynpyroctu u 3akoH ['yka. 3Mepenue cuibl ¢
MTOMOIIBIO JUHAMOMETpa

H#HH#HPar##H#SIBneHNe TATOTCHUS W CUJIA TSKECTH.

Cuna TsDKECTHM Ha JApYrux IUlaHeTax. Bec Tena.
HeBecomocTn

3.8

Cuna Ttpenus. TpeHUE CKOJIBXKEHHUS U TpPEHHE
1OKOs. TpeHue B MpUPOJIE U TEXHUKE

3.9

#H#Par####Cnoxenue Ccuj, HampaBiIEHHBIX MO
OIHOM MpsIMOW. PaBHOIENCTBYOIIAS CHIT

3.10

3.11

[TpakTuyeckue paboTHI:

OmnpeneneHrue CKOPOCTH PABHOMEPHOTO ABUKEHUS
(mapuka B JKHIKOCTH, MOJENH 3JIEKTPUYECKOTO
aBTOMOOWISI M Tak ganee). OnpeneneHue cpeaHei
CKOPOCTH CKOJIb)KEHUsI Opycka WM INIapuKa TI0
HAKJIOHHOM IIockocTH. OnpeneneHue IIOTHOCTH
TBEpAoro Ttema. ONbITB, JEMOHCTPUPYIOIINE
3aBUCUMOCTD pacTsukeHUs (nedopmaliim) npy>KuHbI
oT MPUIOKEHHON CHUJIBL. OnbITHI,
JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUS
CKOJIbKEHHUS OT Beca Tela M Xapakrepa
COIPHUKACAIOIINXCS IOBEPXHOCTEN

dusnyeckue SBICHUA B TPUPOJE: MPUMEPHI
JBUKEHUSI C Pa3IMYHBIMU CKOPOCTSMH B KUBOU U
HEXUBOM IIpUpOJE, OCUCTBUE CWIBI TPEHHUS B
IPUPOJIC U TEXHUKE
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3.12

Texuuueckue yCTpOICTBA: JTUHAMOMETD,
MTOITUTTHUKA

JIABJIEHUE TBEPJIBIX TEJL, JKUJIKOCTEH U TA30B

4.1

Hasnenue TBEpaOTO Tena. CrocoObl yMEHBIICHUS U
yBEJIIMUECHUS JaBICHUS

4.2

JlaBnenue raza. 3aBUCHUMOCTb JaBJCHHS Ta3a OT
o0BEMa, TeMIepaTypsl

4.3

[Tepenaua TaBIICHUS TBEPIBIMU TEeIaMHu,
JKUIOKOCTIMH ©W rasamMd. 3akoH  [lackais.
[THeBMaTHUYECKHE MAIIIMHEI

4.4

4.5

4.6

4.7

4.8

4.9

4.10

3aBUCHMOCTD JIaBIEHUS KUIKOCTH OT TIIyOWHBI.
I'mnpocratnyeckuit  mapagokc. CooOuaronuecs
cocynbl. ' mapaBnndeckre MeXaHU3Mbl

ATtMocdepa 3emin M aTMOC(EpHOE J1aBJICHUE.
[IpyunHbl cymiecTBOBaHUS BO3AYIIHONW OOOJIOUKH
3emumi.  OmbiT  Toppuuemmn.  3aBUCHUMOCTh
aTMOoc(epHOTo JaBi€HUS OT BBICOTHI HAJl YPOBHEM
MOps

Nsmepenne armocdepHoro pasnenus. [Ipubopsr
JUISL U3MEPEHUS aTMOC(HEPHOT0 JaBICHUS

JleicTBUE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX
Teno. BeiTankupBaromas (apxumenoBa) cuia. 3aK0H
Apxumena

[InaBanue ten. BoznyxomnaBanue

[TpakTuyeckue paboTHI:

HccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJIE OT
00béMa TIOTPYKEHHOM B JKHUIKOCTh YacTH Teja.
Onpenenenue BBITAIKMBAIOIIEH CHUJIBI,
JEUCTBYIOIIEH HA TEJO, MOIPYKEHHOE B KUIKOCTb.
[TpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOIIECH CHIIBI,
JICUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT MacChl TeJIA.
OnbITHI, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTD
BBITAJIKUBAIOIICH CHWJIbI, JEWCTBYIOIIEH HAa TEJIO B
KUJKOCTH, OT 00bEMA TOTPYKEHHOU B KUIKOCTH
YyacTU Tela M OT  IUIOTHOCTH  JKMJKOCTH.
KonctpyupoBanue apeoMeTpa WIN
KOHCTPYUPOBAHUE JIOJKM U ONpeAesieHue eé
rpy30104bEMHOCTH

®u3uyeckue SABJICHUS B TPUPOJAC: BIUSHHUE

aTMOC(EpHOTO [IaBJICHHS Ha JKMBOM OpraHH3M,
TUTaBaHUE PbIO

411

TexHnueckue yCTpOiiCcTBa: cooOmarommecs
COCY/b, YCTPOMICTBO BOJIOIIPOBO/IA,
THApPABIMYECKUl mpecc, MaHOMETp, Oapomerp,
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BBICOTOMED, MOPITHEBOI HACOC, APEOMETP

PABOTA, MOIIIHOCTDb, OHEPT'UA

5.1
5.2

Mexanuueckas pabota
Mexannyeckas MOIIHOCTD

5.3

[IpocThle MexaHM3MBI: pblUar, OJIOK, HaKJIOHHAas
10cKocTh. [IpaBuiio paBHOBECHS phlyara

5.4

[IpumeHenue npaBuiia paBHOBECHsI phluara K OJIOKY

5.5

«3onotoe mnpasBwio» MexaHuku. Koaddumuent
HOJIe3HOro  JeicTBUsg  MexaHu3MoB. IIpocTsie
MEXaHHU3MBbI B ObITY U TEXHUKE

5.6

[ToTeHnuanebHass SHEPTUU Teia, MOTHATOTO Ha
3eMién

5.7
5.8

5.9

Kunernueckas OHEPIUAd

ITonnas mMexanmdeckas SHCPTIUA. 3aKOH M3MCHECHUS
N COXpPaHCHHA MEXaHUYECKOU OHCPIUHU

[IpakTuyeckue paboThI:

###Par##H#Onpenenenne padoThl CUIIBI TPEHUS MPU
PaBHOMEpPHOM JBUKEHHMH TeJla 10 TOPU30HTAIBHOU
noBepxHocTH. MccaenoBanue yciioBUi paBHOBECHS
peryara. M3mepenne KIIJ] HakIOHHOW TJIOCKOCTH.
WN3yueHne 3akOoHAa COXpaHEHUsS MEXAHHMYECKOH
SHEPTUU

5.10

dusznyeckue SBICHUS B IIpUpoAC: pbldaru B TCIIC
YCIO0BCKa

5.11

TexHruueckne yCTpPOWCTBA: pblYar, MOJABMKHBIA W
HETIOJBMKHBIA  OJIOKM, HAKJIOHHAsl IIJIOCKOCTD,
MPOCTHIC MEXAHU3MBI B OBITY

8 KUIACC

Kon
pasaeina

Kon
3JIeMEeHTAa

IIpoBepsiemble 371eMEeHTHI COIePKAHUS

TEIIVIOBBIE ABJIEHUA

6.1

6.2

OcCHOBHBIE MOJI0KEHUS MOJIEKYJIIPHO-
KMHETUYECKON TEOpHUM CTpPOEHUA BellecTBa. Macca
U pa3Mepbl MoJsieKysl. ONbIThL, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJEKYJIIPHOKHUHETUYECKOU
TEOpUU

Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOro
COCTOSHHU  BEIIEeCTBa. Kpucrannuueckue u
amopdHbIe Tena

6.3

OOBsicHeHHE CBONCTB Ia30B, KUIKOCTEH W TBEPIBIX
TeJl Ha OCHOBE MOJ0KEHUN
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MOJ'IeKy.]'I}IpHOKI/IHeTI/I‘ICCKOI\/II TCOPHUU

6.4 CMauuBaHue U KallWUISIPHBIE SIBICHUS

6.5 TemnoBoe pacmmpenue u cxatue

6.6 Temnepatypa. CBsi3b TemnepaTypbl CO CKOPOCTBIO
TETUIOBOTO JBUKCHUS YaCTHUIT
Buyrpennsii  sHeprus.  CnocoObl  M3MEHEHHUS

6.7 BHYTpPEHHEH SHEPTHHU: TerIonepeaaya u
COBepIIeHUE pabOThI

6.8 Bunbr TEIJIONIEPeIayuu: TEIJIONPOBOIHOCTb,
KOHBEKIIHS, U3ITYYCHHE

6.9 KonuuecTtBo Temnotel. YaenbHas TEIIOEMKOCTD

' BEIECTBA

6.10 TenmooOMeH U TEIJIOBOE paBHOBECHE. YpaBHEHHE
TEIUIOBOTO OaslaHca

6.11 [InaBneHue u OTBEpJEBAHHE KPUCTAUIMUECKUX
BEIIECTB. Y IeIbHAas TEIUIOTA IJIaBICHUS
[TapooOpazoBanne u KoHueHcamnus. VcmapeHue.

6.12 Kunenne. YnenpHass Termiota mapooOpa3oBaHHUS.
3aBUCUMOCTD TEeMIIEPaTyphl KUTICHUS oT
aTMOC(hEpHOTO JaBICHUS

6.13 BnaxxHocTs Bo3myxa

6.14 DHeprusi TOIUINBA. Y AeJIbHAs TEIIOTa CTOPAHUS
[Ipunnunsr pabotel TemnoBeix aBurarenedt KIIJ|

6.15 TEIUIOBOTO JBUTATENA. TEIUIOBbIE JIBUTATENA U
3aIuTa OKPYXKAKOIIeH cpeibl

6.16 3aKOH COXpaHEHUs M TPEBpAIICHHS JHEPTUU B
TEIJIOBBIX MPOIIECCax
[IpakTuyeckue paboThI:
#H##Par##H#OnbITel IO 0OHAPYKEHUIO TEHCTBUS CHJ
MOJIEKYJISIPHOTO TPUTSIKEHUS.
#A##Par##H#OnbITbl IO BBIPALIMBAHUIO KPHUCTAIIJIOB
IIOBAPEHHOM COJIM WJIM caxapa.
#H#Par###OneITel 10 HAOJIIOAEHUIO TEILUIOBOTO
pacuIupeHus Ta3oB, KUJKOCTEH U TBEPBIX TEIl.
#H##Par###Onpenenenue JaBJIEHUS BO3AyXa B

6.17 0ayuIoHe HIMpHIa.

H#HHHPar##H#OnbIThI, JIEMOHCTPUPYIOIIHE
3aBHCHMOCTb JABJIEHUS BO3AYyXa OT e€ro o0béma u
HarpeBaHUs WU OXJIAKICHUS.

###Par##1posepka TUIIOTE3bI JIMHEUHOU
3aBUCUMOCTH  JUTMHBI ~ CTOJIOMKA IKUAKOCTH B
TEPMOMETPUUECKOH TpyOKe OT TeMIepaTyphl.
###Par##HHabmoneHne W3MEHEHUsT BHYTPEHHEHR
SHEPrMM Tejla B pe3yibTaTe TeIUIONepefaul U
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6.18

paboThl BHEIIHUX CHJI.

#H#Par###llccnenoBanue SBIEHUS TEINIOOOMEHA
MPY CMENIMBAHUY XOJIOJTHOW U TOPSYEH BOJIBL.
#H##Par#H##Onpenenenne  KOJWYECTBA  TEIUIOTHI,
MOJIY4YEHHOTO BOJIOW MPH TEIJI000OMEHE C HarpeThiM
METAJUTMYECKUM LIWJIUHIPOM.
#H##Par#H###Onpenenenne yaeabHON TETIOEMKOCTH

BEIIIECTBA.
#H##Par#H##lccnenoBanue mpoiiecca HCHapeHHUS.
###Par##H#Onpenenenue OTHOCUTEJIBHON

BJIIQKHOCTH BO3/1yXa.
#H#Par#H##Onpenenenue YACIBbHOW  TEIUIOTHI
TUTaBJICHUS JIbJA.

dusnueckue SIBICHUS B MPUPOJE: MOBEPXHOCTHOE
HaTsOKCHHE W KaNWUISPHBIE SBJICHHUS B MPUPOJE,
KpUCTAJIBI B mpupone, wusnydenne CoHila,
3aMep3aHue BOJI0EMOB, MOPCKHE Opu3bL;
oOpa3oBaHUE pPOCHl, TYMaHa, MHEsl, CHETa.

6.19

OJIEKTPUYE

TexHnueckne yCTpOICTBa: KalMJUIAPBI, MPUMEPHI
MCIIOJIb30BAHUS KpHUCTaJJIOB, AKUIAKOCTHBIN
TEPMOMETpP,  JAaTYUK  TEMIepaTypbl,  TEpPMOC,
CUCTEMA  OTOIUIEHHUS  JOMOB,  T'MTPOMETPBHI,
NICUXpOMETpP,  TapoBasg  TypOWHa,  JBUTATElb
BHYTPEHHETO CTOpPaHUSI.

CKHME U MAT'HUTHBIE SABJIEHUA

7.1

Onextpuzanuss Ten. JlBa poja AIEKTPUUECKHUX
3aps10B

1.2

7.3

B3aumoneiictBue 3apsbkeHHbIX Tell. 3akoH Kynona
(3aBUCHMOCTb CHJIBI B3aUMOJICHCTBHSI 3apsKEHHBIX
TEJl OT BEJIMYMHBI 3apAJOB M PACCTOSHHUS MEXKIY
TEJIAMH)

DIIEKTPUUYECKOE ToJIe. HanpsxéHHocTh
anekTpuueckoro mnois. I[lpuHnun cyneprno3unuu
ANEKTPUUYECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE)

7.4

Hocurenu snexrpuyeckux 3apsiioB. D1eMEHTapHBII
AJIEKTPUYECKHUI 3apsm. Crpoenue aToMma.
[IpoBOTHUKY U TUDIIEKTPUKHU

7.5

3aKoH COXPaHCHUA SJICKTPUYICCKOI'O 3apsiaa

7.6

DONEKTpUYECKU TOK. YCIOBHUSA CYIIECTBOBAHUS
JJIEKTPUYECKOrO0 TOKAa. VICTOYHMKM IIOCTOSHHOTO
TOKa

7.7

JleHicTBUSL ~ BJEKTPUYECKOrO  TOKa  (TEIJIoBOE,
XUMUYECKOe, MArHUTHOE). DJIEKTPUUYECKUH TOK B
KUJKOCTSIX U razax
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OnekTpuyeckas 1enb. Cuiia Toka. DJIEKTPUUYECKOE

7.8
HaIpsDKeHHe

79 ConpoTtuBieHue MIPOBOIHHUKA. VY nenwHOE
COMPOTHUBIICHUE BEIIECTBA

7.10 3akon OMa Ju1sl yyacTka Ienu

711 [TocnenoBatenbHOEe W TapaljIeIbHOE COCAUHEHHE
MIPOBOJHUKOB

712 PaGoTa u MOIIHOCTH AJEKTPUUYECKOTO TOKa. 3aKOH
Jxoynsa — Jlenna
DIIEKTPUUYECKHUE LCITH u oTpeOuTeN

7.13 JJeKTpUYecKoi dHeprud B ObITy. KopoTkoe
3aMbIKaHHC

714 ITocTosinHBIC MarHMThI. BzaumopericTBue
IMOCTOSTHHBIX MarHUTOB

715 MarnutHoe 1oJie. MarHuTtHoe 1oJie 3eMJIM U €Tro
3HAUCHHUE JIUIS J)KU3HU Ha 3eMile

716 OnbiT DpcTeaa. MaroHuTHoe MoJe JIEKTPUUECKOTO
Toka. [I[puMeHeHne 371IeKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOTO TIOJII Ha TMPOBOJHHUK C

717 TOKOM. OJEKTPOJABUTATENIb IMOCTOSIHHOTO TOKa.
Hcnons3oBanue AJIEKTPOIBUTATEINCH B
TEXHUYECKUX YCTPONCTBAX M HA TPAHCIIOPTE

718 OnbiTel  Dapaness. SIBieHUE 3IEKTPOMArHUTHOU

' uaaykuuu. [Ipasuiio Jlenua

DneKTporeHepaTop. Cnoco6sl MOJTyYEHUS

7.19 AJEKTPUYECKOM SHEPruu. OJIEKTPOCTAHLUUM Ha
BO300HOBJISIEMBIX HCTOUYHHUKAX SHEPTUHU
[TpakTuyeckue paboTHI:
OnpITel  TO  HAONIOACHUIO  DJICKTPH3ALUH  TEl
WHIYKIUEH U PU COMTPUKOCHOBEHUH.
HccnenoBanne AeHCTBUS 3JIEKTPUYECKOTO MOJIST Ha
MPOBOJIHUKH U JTUIJICKTPUKH.
COopka u mpoBepka pabOTHI AIEKTPUUECKON Ienu
IMOCTOSTHHOTO TOKa.
N3mepenue u peryimpoBaHue CUIIbI TOKA.

7.20 N3mepenue u peryinupoBaHue HaIpsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYILIETO
4yepe3 pe3ucTop, OT CONPOTHUBICHUS PE3UCTOpA U
HaIpsDKEHUS Ha PEe3UCTOpE.

OMBITHI, JIEMOHCTPHUPYIOIIIHE 3aBUCUMOCTD
AJNEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOLIAU IONEPEYHOr0 CEYEHUs Hu
Marepuana.

[IpoBepka mpaBuia CIOXKEHUS HAMPSHKEHUU TIPU
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9 KUIIACC

Kon
pazzaena

MOCIIEZI0BATEIbHOM COEAMHEHUH IBYX PE3HCTOPOB.
[IpoBepka mpaBuia Juisi CHJIBI TOKa TpH
napajijieIbHOM COEIMHEHUU PE3UCTOPOB.
Omnpenenenne  pabOThl  DIEKTPUYECKOTO  TOKa,
uayuero yepes pesuctop. OnpeneneHrne MOIHOCTH
ANEKTPUYECKOTO TOKA, BBIJAECISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HUIYIIETO
yepe3 JIaMIOYKy, OT HampsDKeHHsT Ha  HEM.
Ompenenenne KIIJ| narpeBarens. WccnemoBanue

MarHuTHOTO B3aUMO/ICICTBUS MOCTOSTHHBIX
MarHuTOB. Uzydenue MarHMTHOTO oJIst
MOCTOSIHHBIX MAarHUTOB MPU HUX OOBEAMHEHUU U
pa3aeeHuN. HccnenoBanue NEUCTBUSA

JJEKTPUYECKOIO0 TOKAa HAa MAarHUTHYHO CTpEJIKY.
OnbITel, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTb CHJIBI
B3aUMOJICMCTBHUSl KaTyIIKH C TOKOM M MarHura OT
CHUJIbI TOKAa W HANpaBJICHHUS TOKAa B KaTyIIKE.
WN3yuenne  felcTBUST ~ MarHUTHOTO  TOJISL  HA
MpOBOJHUK ¢ TOKOM. KoHcTpyupoBanue u
u3ydeHue paboThl 3neKkTpoaBurarens. M3mepenue
KII/I snexTpoaBurarenbHol ycTaHOBKUA. OTBITHI O
UCCJIEOBAHUIO SBJICHUS 3J€KTPOMArHUTHOM
WHAYKIUA: UCCIEIOBAHUE M3MEHEHUW 3HAYECHUS U
HaIlpaBJIEHUs UHIYKIIMIOHHOTO TOKa

dusnueckue SBICHUS B MPUPOAC: DIICKTPUUECCKUE
SBICHUST B artMocdepe, DSIEKTPUUECTBO IKHUBBIX

7.21 OpPraHM3MOB, MarHUTHOE Toyie 3eMiH, Jpeid
MOJIIOCOB, POJb MAarHUTHOTO TOJISL JJISl JKU3HHU Ha
3emie, OJISIPHOE CUSHUE
Texaudeckue YCTpPOWCTBA: AIIEKTPOCKOTI,
amrepMeTp,  BOJBTMETP,  pPEOCTar,  CUYETUUK
AJIEKTPUUECKON HHEPruH, 3SJIEKTPOOCBETUTEIILHBIC

7.22 npuOopbl,  HarpeBaTeibHbICE  AJIEKTPONPUOOPHI
(npuMepsbl),  BNEKTPUUECKHE  IPETOXPAHUTEINH,
AIIEKTPOMArHHUT, JIIEKTPOJBUTATENb IOCTOSHHOTO
TOKa, TeHepaTop MOCTOSIHHOTO TOKa

Kon

[TpoBepsieMble 3JIEMEHTHI CO/IePIKaHuUS
JIIEMEHTa
MEXAHUWYECKHUE ABJIEHUA
8.1 Mexannueckoe ABHKEeHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHTEJILHOCTbh MEXAaHUYECKOTO ABMIKECHUS
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8.3

PaBHOMepHOG HpﬂMOHHHeﬁHOe JABHXKXCHHUC

#H#Par##HepaBHOMepHOE IPSAMOJIMHEWHOE

8.4 neuxkeHue. CpelHsis 1 MIHOBEHHAsI CKOPOCTh Tella
MIPY HEPABHOMEPHOM JIBUKECHUHU

85 Yckopenue. PaBHOYCKOpPEHHOE MPAMOJIMHENHOE
JIBUKCHHC

8.6 #HHPar###CeooOoauoe mageuue. OnpITel [ anunes
#i##Par#t#PaBHOMEpHOE JIBIDKEHUE o

8.7 okpyxHoctu. Ileprog u yactrora oOpamieHus.
JIuneitnas 151 yIJ10Bast CKOPOCTH.
LlenTpocTpeMHUTETHLHOE YCKOPEHUE

8.8 [lepBerrit 3akoH HptoToHA

8.9 BTtopoii 3akon HeroToHa

8.10 Tpertwnii 3akon HproToHa

8.11 HiHPar###] [puHINTI CYTIEPIIO3UIIAN CUIT

8.12 Cuina ynpyroctu. 3akoH ['yka
###Par##H#Cuna TPEHUS: cuiia TpEeHUs

8.13 CKOJIBXKEHUS, CHJIa TPEHHUS TIOKOS, JIPYryue BHUIBI
TPCHHS

814 #H##Par##H#H#Cuna TSHKECTH U 3aKOH BCEMHPHOTO
TSATOTCHHS. Y CKOPEHHE CBOOOIHOTO TaIeHUS
HBuxenne mnaHeT Bokpyr Comuna. Ilepsas

8.15 KOCMHUYECKasi  CKOPOCTb. Hesecomocts
neperpys3Ku

816 Pa.l.BHOBGCI/Ie MaTepHallbHONM TOYKU. AOCOIIOTHO
TBEPI0E TEJIO
#H##Par##PaBHoBecue TBEPIOTO Tela c

8.17 3aKpEIIEHHON OChbI0 BpallleHHus. MOMEHT CHJIbL.
LlenTp TsKECTH

.18 Nmnynec tena. M3meHenune ummynbca. VMimynse
CHJIBI

8.19 3aK0H COXpaHEHUS UMITYJIbCa

8.20 #H##Par###PeakTBHOE ABMKECHUE

8.21 Mexannueckasi paboTa U MOIIHOCTb

822 Pabora cun Tspkectu, ynpyroctd, TpeHHs. CBs3b
SHEPIUH U pabOTHI

823 [ToTennmaneHass >HEPrusl TeNa, MOJHSATOTO HAaJ
MOBEPXHOCTHIO 3eMJIIU

8.24 [ToTeHuManbHast SHEPTUs CKATOU MPYKUHBI

825 ###Par###KHPeTquCKaH sHeprusa. Teopema o
KHHETUYECKON YHEPTUHU

8.26 H#HH#H#Par###3akoH  COXpaHEHHMs]  MEXaHMYECKOM
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OHCPIUn

8.27

[IpakTrueckue paboThI:

Omnpenenenne cpeaHell CKOPOCTH  CKOJIBXKEHHS
Opycka WIM [BWKCHHs IIapUKa IO HAKJIOHHOW
wiockoctu. OmpeneneHne yCKOPEHHS Tela Ipu
PaBHOYCKOPEHHOM  JIBXKEHHMM IO HAaKJIOHHOU
TUTOCKOCTH.

HccrnenoBanne 3aBUCHMOCTH TTyTH OT BPEMEHH TPU
PaBHOYCKOPEHHOM JIBIDKEHUM 0e3 HaydaJabHOMN
CKOpPOCTH.

[IpoBepka TUIIOTE3BI: €CIH MPH PAaBHOYCKOPEHHOM
IBIDKEHWM 0€3 HayallbHOM  CKOPOCTH  IYTH
OTHOCATCA Kak psiJg  HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BpPEMEHU
OJTMHAKOBHI.

HccnenoBanue  3aBUCUMOCTH  CWJIBI  TPEHUS
CKOJIbXKEHHS OT CHJIBl HOPMAJBbHOTO JaBJICHUS.
Omnpenenenne kodhPUIIMEHTa TPEHUS CKOJIbKECHHUS.
Onpenenenne KECTKOCTHU NMPYyKUHBL. OnpenesieHne
paboOTBl  CHJIBI  TpPEHHS MpPU  PaBHOMEPHOM
JBIDKEHUH TeNa 10 TOPU30HTAIBHON MMOBEPXHOCTH.
Omnpenenenne pabOThl CHIIBI  YNPYrOCTH MpH
noabEME Ipy3a C MCIIOJIb30BAHUEM HETIOABHIKHOTO
¥ TOABMKHOTO OJIOKOB

8.28

dusznuyeckue SABJICHUS B IpupoAac: IPUIUBBI H
OTJIHUBBI, ABHKCHHUC IIJIAHCT Conxeynou CHCTCMBI,
PEAKTUBHOC ABMIKCHHC KMBBIX OPTraHU3MOB

8.29

TexHu4Yeckrne yCTpOMCTBA: CHUAOMETD, HATYUKHU
MOJIOKEHUS, PACCTOSIHUSI U1 YCKOPEHUS, PAKETHI

MEXAHNYECKHNE KOJIEBAHIMA 11 BOJIHBI

9.1

KonebarensHoe JBUKEHHUE. OcHOBHbIE
XapaKTePUCTUKH KOJICOAHMIA: TIEepHOoJl, YacToTa,
aMILTUTy A

9.2

9.3

94

9.5

Marematnueckuii W NPYKUHHBIM ~ MasTHUKMU.
[IpeBpamienue dHEpruM MNpU  KoJeOATEIHLHOM
JIBHOKEHUH

3aTyxaroiue KoJIcOaHUsI. Brinyxnennbie
kosiebOanus. Pesonanc

Mexannueckue BOJHBI. CBOIICTBA MEXaHHYECKUX
BOJIH. [Ipo/ionbHBIE U MONEpeyYHble BOJIHBI. J[JinHA
BOJIHBI M  CKOpPOCTb €€  pacrpoCTpaHEHUs.
MexaHndyeckue  BOJHBI B TBEPAOM  TeEIIE,
CEeCMUYECKHE BOJIHBI

3Byk. I'pomkxocts M BbicOTa 3ByKa. OTpaxeHHe
3ByKa
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10

11

9.6

NudpasByk u ynbTpazByk

9.7

[IpakTrueckue paboThI:

Omnpenenenve YacTOThl W Iepuoaa KoseOaHH
MaTEeMaTU4YECKOr0 MasiTHUKA.

Onpenenenre 4YacTOTbl M IEpUOJa KOJEOAHMI
HPY>KUHHOTO MasiTHUKA

WccnenoBanue 3aBUCHMOCTH EpHOJA KoJieOaHUI
MOJIBEIIEHHOTO K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Iepuojia KojeOaHui
NPYKUHHOTO MasgTHUKA OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH  Ilepuoja KoinebaHuUM  TIpys3a,
MOJIBEIIEHHOTO K HUTH, OT Macchl TIpy3a H
KECTKOCTH TpPYXUHBI. 3MepeHue yckopeHus
CBOOOIHOTO MaJieHUs

9.8

9.9

du3nuecKue SBICHUS B NPUPOJEC: BOCHPUATHE
3BYKOB YKMBOTHBIMHU, 3eMJIETPSICEHUE,
CECMUYECKHUE BOJIHBI, [IYHAMHU, X0

TexHu4eckne ycTporuCTBA: 3XOJIOT, UCIIOIb30BAHUE
yIIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATI'HUTHOE IIOJIE 1 DJIEKTPOMATI'HUTHBIE

BOJIHBI

10.1 DNEeKTpOMAarHUTHOE ToJie.  DIEeKTPOMArHUTHBIE
BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIkana 3J1eKTPOMarHUTHBIX BOJIH

103 DneKkTpoMarHuTHas npupona cBera. CKOpOCTb
cBera. BonmHOBBIE CBOMCTBA CBETA
[TpakTuyeckue paboOTHI:

10.4 N3ydyeHue CBOWCTB JJIEKTPOMAarHUTHBIX BOJIH C
MTOMOIIIBI0 MOOMIBHOTO TesnedoHa
dusnueckue SBICHUS B MPUPOAE: OMOIOTHUECKOe

10.5 JEUCTBUE  BUJIMMOTO, YIbTPaPHUOIETOBOTO U
PEHTTEHOBCKOTI'0 U3JIy4YEeHUH

106 Texauueckne YCTPOWCTBA: HCIIOJB30BAHNE
IEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H

CBETOBBIE ABJIEHUA

11.1 JlyueBas moneins cBera. MictouHuku cera

11.2 [IpssMOIMHENHOE PacIPOCTPAHEHHE CBETA

113 Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTpaXKEHUsI CBETa

114 [Ipenomnenne cBera. 3aKOH MPETOMIICHUSI CBETA.
[TosiHOE BHYTpEHHEE OTpakKEHHE CBETA

11.5 JIunza. Xop nydei B TuH3E

11.6 OnTtrueckas cuctema ¢oToanmnapara, MUKPOCKOMa
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H TCIICCKOIIa

I'maz kak omnTuyeckas cucrTema. BJII/ISOPYKOCTB nu

11.7
JATbHO30PKOCTh
Paznoxenne Oenoro cBeta B cHekTp. OTBITHI

11.8 Herotona. CriokeHne CHEKTpPaJbHBIX  I[BETOB.
Jucniepcus cBeta
[IpakTuyeckue paboThI:
#H##Par####liccnenopanue  3aBUCUMOCTH  yIJia
OTPa)KEHUsI CBETOBOTO JIy4a OT YIJia MaICHHUS.
#H##Par#Ht#113ydenne XxapakKTepUCTHK U300paKCHUS
MpeaMeTa B IJIOCKOM 3epKajie.
#H##Par####liccnenopanue  3aBUCUMOCTH  yIJia
IIPEJIOMJIEHUSI CBETOBOIO JIy4ya OT yrija MaJeHUs Ha
TPAHUIIE «BO3AYX — CTEKIIOM.

11.9 ###Par##H lonydenne M300paKeHUN C MOMOIIbIO
coOMparoIIeH TNH3HI.
###Par##H#Onpenenenne GOKyCHOTO PacCTOSHUS U
ONTHUYECKOM CHUIJIBI COOMPAIOIIEH JTMH3HI.
#H##Par###OnbITHI 110 Pa3I0KEHUIO OEJIOr0 CBETA B
CIIEKTp.
#H#Par###OnbI T 1o BOCIIPUSATHIO IBETAa
MPEAMETOB TIPU MX HAOIIOJCHHUHM 4Yepe3 IBETOBBLIE
bUIBTPHI
dusnueckue SBICHUS B TMPUPOJAC: 3aTMEHHUS

11.10 CosHua u JlyHbl, LBETa TEJN, ONTUYECKUE SIBICHUS
B atmocdepe (uBer Heba, pedpakuus, paayra,
MHUPaX)

11.11 TexHuueckne  yCTpOMCTBA: OYKHM, IEPHUCKOI],
¢doToanmnapar, ONTHYECKHE CBETOBObI

KBAHTOBBIE ABJIEHUA

121 Onpitel  Pezepdopna u mnnmanetapHas MoJenb
aroma. Mojens atoma bopa

122 Ucnyckanme u TOTJIOIMIEHHE CBETa aTOMOM.
KBantsl. JInHEYaThIE CIIEKTPHI

123 PanuoaktuBHOCTh. Anbda, Oeta- U ramma-
U3ITYYCHUS

12 124 Ctpoenue atoMHOro sapa. HykioHHass Mopenb
' aTOMHOTO siapa. M3oTonsl

125 PannoaktuBHbIE [peBpaILECHU. ITepuon
MoJypacraja aTOMHBIX sJiep

126 AnepHple  peakmuu. 3aKOHBI  COXpaHEHUs
3apsiIOBOIO U MAaCCOBOTO YHCEIl

127 OHeprusi CBA3M aTOMHBIX saep. CBsa3b Maccel U

SHEPrUuu

78



12.8

Peakiuu cuHTe3a u geneHus saep. VICTOUYHUKH
sHeprun CosHIa U 3BE3]]

12.9

Slnepnasi sHepreTuka. JlencTBUE paJrOaAKTUBHBIX
W3Jy4YCHUHN Ha KUBBIE OPTaHU3MBbI

12.10

12.11

[IpakTnueckue paboThI:

HaGmroneHne CIuomHbIX U JIMHEWYATBhIX CHEKTPOB
U3ITy4YECHUSL.

HccrnenoBanue TpPEKOB: H3MEPEHHE  SHEPTUM
YacTHIIBI IO TOPMO3HOMY ITYTH (110 (poTOrpadusim).
N3mepenue pagnoakTuBHOrO (hoHa

dusnyeckue SABJICHUS B NIPHUPOAE: €CTECTBEHHBIN
paavoaKkTUBHBIA  (OH, KOCMHYECKHE  JIyYH,
paaroaKTUBHOE U3IIy4YEHUe IIPUPOIHBIX
MUHEPAJIOB, AEUCTBUE PAaJUOAKTUBHBIX HU3JIy4CHHUU
Ha OPraHM3M YEJIOBEKA

12.12

Texuuueckue YCTPOMCTBA: CIIEKTPOCKOTI,
WHJIMBUYaJbHBIN J03UMETp, KaMepa Buibcona
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ITPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJILHOM ITPOTPAMMBI
OCHOBHOI'O OBHIET'O OBPA30BAHUA

Kon
NpoBepsieMOro
TPeOOBaHUA

IIpoBepsiemble TpeOOBaHUA K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOCHHUS OCHOBHOM 00pa3oBaTeILHOM
NMPOrpamMMbl OCHOBHOTI'0 0011Ier0 00pa30BaHUA HA OCHOBE
dIrocC

[lonumanue ponu QU3MKM B HAYYHOW KapTUHE MHPAa;
Cc(OPMHUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOMH
CBA3M M IIO3HABAa€MOCTH SIBJIEHUU NpPHUPOABI, O POIHU
AKCIIEpUMEHTA B (PU3UKE, O CUCTEMOOOpa3yrolel poiau (GU3NKu
B Pa3BUTHHM €CTECTBEHHBIX HAayK, TEXHUKH M TEXHOJOTHH, 00
HBOJIOLUN (PU3UYECKUX 3HAHUM M UX POJIM B LEIOCTHOU
€CTECTBEHHOHAYYHOW KapTUHE MUpPa, O BKJIAJIE POCCUMCKHX U
3apyOexHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBICHEHUE
IPOLECCOB OKPYKAIOLIETO MHpA, pa3BUTUE TEXHUKH U
TEXHOJIOTHI

3HaHMS O BUJAX MaTepUH (BELIECTBO U IOJIE), O IBUKEHUU KaK
croco0e CyIIeCTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOU
TEOpUHU CTPOEHUS BEIIECTBA, O PU3NYECKOM CYLTHOCTHU SBJICHUN
OpUpoabl (MEXaHUYECKHX, TEIJIOBBIX, 3JIEKTPOMAarHUTHBIX WU
KBAHTOBBIX); YMEHHME pa3iuyarh SIBJICHUS IO OMMCAHMIO HX
XapaKTEepHBIX CBOICTB u Ha OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (U3NYECKOE SBIICHUE; YMEHUE
pacro3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NYECKHUX SIBICHUH B
OKpY)KarolleM MUpe, BBIJIEISAS WX CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKM)

Brnanenue OCHOBaMU MMOHATUHHOTO amnrapara u
CUMBOJIMYECKOTO $3bIKa (DU3WKU U MCIOJIH30BAHUE UX IS
pelieHus yueOHbBIX 3a/1adu; YMEHHE XapaKTeph30BaTh CBOWCTBA
Ten, (U3MYEeCKHe SBJICHUS U TPOIECChI, HUCIOIB3Ys
dbyHIaMEHTaIbHbBIE U IMITUPUIECKUE 3aKOHBI

YMeHue onmuchiBaTh M3YYCHHBIE CBOMCTBA TeN M (U3HUECKHE
SIBJICHUSI, UCTTIOJIb3Ys (DU3UYECKUE BEITMUUHBI

Brnanenue ocHOBaMH METOJOB HAay4yHOTO MO3HAaHUS C y4ETOM
coOnrofeHust mpaBui  Oe3omacHOro Tpyjaa: HaboJeHue
(U3NIECKHX SBICHUN:

YMEHHE CaMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIBHYIO
YCTaHOBKY U3 JJaHHOTO Habopa 000pymIOBaHUS 110 WHCTPYKIIHH,
ONMCBHIBATh XOJ[ OMBITAa W 3alHCHIBaTh €r0 PE3yNbTaThl,
(bopMyIHpPOBaTH BHIBOJBI;

NPOBEACHUE MPSIMBIX M KOCBEHHBIX HM3MEpPEHUH (U3HUECKUX
BEJIMYWH: YMCHHE IUIAHUPOBATh HM3MEPEHUS, CaMOCTOSITEIHHO
COOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY 10 HWHCTPYKIIHH,
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BBIYHCIIATh 3HAYECHUE BEJIMYMHBI U aHAIIM3UPOBATH MTOJIYYCHHBIE
pe3ynbpTaThl ¢ y4E€TOM 3aJaHHOM IOTPELIHOCTH PEe3yJIbTATOB
WU3MEPEHU;

IIPOBEJICHUE HECIIOKHBIX 3KCIEPUMEHTAJIBHBIX HCCIIEIOBAaHUM;
CaMOCTOSITEJIBHO COOMpaTh 3KCHEPUMEHTAJIbHYIO YCTaHOBKY U
IIPOBOJUTH MCCIIENOBAHME 110 MHCTPYKLUHU, IPEACTABIATH
NOJYyYCHHbIE 3aBUCUMOCTH (U3UYECKUX BEIMYUH B BHJE
TaOJIUI] ¥ IPa(UKOB, YUUTHIBATH MMOTPEIIHOCTH, JA€TIaTh BHIBOJIBI
10 PE3yJIbTATaM HUCCIICAOBAHUS

[ToHnMaHue XapaKTEepHBIX CBOMCTB (PU3MUYECKUX MoJenen
(MaTepuanbHas TOYKa, AOCOJNIOTHO TBEPLOE TENIO, MOACIU
CTPOEHMSI Ta30B, KUAKOCTEH M TBEPABIX TEJ, IUIaHETapHas
MOJIeNIb aTOMa, HYKJIOHHAsi MOJIedb aTOMHOIO siipa) U yMEHHE
OPUMEHSTh UX JJ11 00bSICHEHHS (PU3NYECKUX MPOLIECCOB

YMenue oObICHITh (hU3MUECKHe MPOIECChl U CBOMCTBA TEN, B
TOM 4YHCI€ ©U B KOHTEKCT€ CHUTyalldd  MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa, B YaCTHOCTH, BBISIBJISATH
NPUYMHHO-CIICJICTBEHHBIE CBS3U M CTPOUTH OOBSICHEHUE C
OMOpOM Ha U3YYCHHbIE CBONCTBA (PHU3MYECKUX SIBICHUM,
(bu3nYecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJICIIH

YMeHnue pemath pacu€THbIe 3a1a4M (Ha 6aze 2 — 3 ypaBHEHUH),
WCIIONB3Ysl 3aKOHBI M (DOPMYIIBI, CBS3BIBAIONIUE (PU3HUECKHUE
BEJIMYUHBI, B YACTHOCTH, 3aITUCHIBATh KPaTKOE YCIOBHUE 3aa4H,
BBISIBIISITh  HEJIOCTAIOIIME JIaHHBIE, BBIOMpaTh 3aKOHBI U
dbopmynbl, HEOOXOAUMBIE Mg €€ PEIICHHs, HCIOIb30BaTh
CIIpaBOYHBIC JIaHHBIC, TMPOBOJAUTH pacy€Thl U OICHUBATh
PEUTUCTUYHOCTh ~ TIONYYEHHOTO  3HAueHUs  (U3HUECKOn
BEJIMYMHBI; YMEHUE OMpPEeNiaTh pPa3MepHOCTh (U3HYECKOU
BEJIMYUHBI, IOJTYYCHHOU MPHU PEIICHUH 3a]]auu

YMeHue xapakTepu3oBaTh NPUHLHMIBI AEHCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM 4YHuclie OBITOBBIX HOpUOOpPOB, U
NPOMBIIIJIEHHBIX ~ TEXHOJIOTMYECKHX  MPOLECCOB MO  HX
ONMCAHUIO, HCIONb3ysd 3HAHUS O CBOWCTBAX (PU3UUECKHUX
SBJICHUN U HEOOXOUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH

10

YMeHHe HCNoNb30BaTh 3HAHUA O (PU3MUECKUX SIBJICHHUAX B
MOBCETHEBHOM >KM3HU ISl oOecrieueHuss Oe30MacHOCTH MpH
oOpamieHUd ¢ OBITOBBIMM NpUOOpaMU U TEXHUYECKUMU
YCTPOWCTBAMHU, COXPAHEHHUS 3[0POBbSI U COONIONEHUS HOPM
DKOJIOTMUECKOIO0  TOBEACHMS B  OKPYXKAWOIIEH  Cpele;
NOHMMaHHEe  HEOOXOJMMOCTH  MPUMEHEHUS  JIOCTHKEHUU
buzuku u TEXHOJIOTUI IS PalMOHAILHOTO
IPUPOIOIOJIb30BAHMS

11

OmpIT  TOWMCKa,  MpeoOpa3oBaHUS W MPEICTABICHUS
uHpopMal (PU3HMUECKOTO COAepkKaHUA C HCHOJIb30BAaHHEM
WHPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH; YMEHHE
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OLIEHUBATh JOCTOBEPHOCTh IIOJIyYEHHOW MH(OpPMaLUU Ha
OCHOBE MMEIOIIMXCS 3HAHUI U JONOJIHUTEIbHBIX UCTOYHHUKOB;
YMEHHUE HCMOJIb30BaTh IPH BBINOJIHEHUH YYE€OHBIX 3a/JaHui
HAYYHO-TIONYJIIPHYIO JIMTEPATypy (QHU3UYECKOIO COJCpIKaHMs,
CIpaBOYHbIE MaTepHalbl, pecypchl ceTu MHTepHeT; BiajaeHue
0a30BbIMU HaBbIKaMHU MPeoOpa3oBaHUs HMHPOPMALIUU U3 OJTHON
3HAKOBOM CHCTEMBI B IPYTYI0; YMEHHUE CO3/1aBaTh COOCTBEHHbBIE
NUCbMEHHBIE M YCTHBIE COOOILEHUSI HA OCHOBE MH(pOpMAIUH U3
HECKOJIbKUX UCTOYHUKOB

HNEPEYEHDb 3JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBbIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3J1IEMEHT COACPKAHUS
1 MEXAHUYECKUE SBJIEHU A
11 Mexannyeckoe nBwkeHue. MartepuanbHas Todka. CucreMa OTCYETA.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMEepHOE ® HepaBHOMepHOE aBWkeHHE. CpenHssi CKOpPOCTb.
1.2 dopmyita 11 BEIYUCIICHUS CpEeaHEH CKopocTH: V = S/t
PaBHOMEpHOE NOPSIMOIMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPAWHATHI
TeJa OT BPEMEHU B CIy4yae PaBHOMEPHOTIO MPSMOJIUHENHOTO IBUKECHUS:
13 x(f)=x,+vt
['padmiku 3aBUCUMOCTH OT BPEMEHU IS MPOEKIIUU CKOPOCTH, MPOEKIUU
nepeMeleHus, MyTH, KOOPJAWHATHI MPU PaBHOMEPHOM MPSMOJIMHEHHOM
JIBIDKCHU U
3aBUCHMOCTb KOOPJMHATHI T€JIA OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO JIBUKEHUS:
EQ
-Sx':f} =1-'.|;|: * f_ax * e
<
®opMybl U1l IPOEKLINUN NIEPEMEILEHHUS, TPOEKIIMN CKOPOCTH U MPOEKLIUN
YCKOPEHUs ITPH PaBHOYCKOPEHHOM NPSMOIMHENHOM JBUKEHUU:
rz
14 .S_‘_(T)=Ug_\_'?'—ﬂl_ '?"
Ur('r) =Upy T4, 1,
a. (f) =canst,
U:_.l.: - U-__.l.: =2a,s,
['paduku 3aBHCUMOCTH OT BPEMEHHU JUIsl IPOCKIIUN YCKOPEHHUSI, TIPOCKIINU
CKOPOCTH, MPOEKIUH MepeMEIIeHHs], KOOPAUHATHI IPU PABHOYCKOPEHHOM
IPSIMOJIMHENHOM JIBUKEHUHU
1.5 CpoOogHoe maneHue. DopMysbl, OMKCHIBAIOIINE CBOOOIHOE MaJcHUE
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Tela MO BEpPTUKANU (IBWKEHUE Tejla BHU3 WM BBEPX OTHOCUTEIHHO
noBepxHocTH 3emin). ['paduku 3aBUCUMOCTH OT BpEMEHU JIJISl IPOESKIIUN
YCKOPEHUS, MPOEKIIMU CKOPOCTU U KOOPJAUHATHI IIPU CBOOOAHOM MaJeHUU
TeJIa [0 BEPTUKAIN

CKOpOoCTh PaBHOMEPHOTO JABMXCHHSI TeJla 10 OKpyXHocTH. HampapneHnue
CKOPOCTH.

dopmyna s BBIUMCICHHUS CKOPOCTH dYepe3 paguyC OKPYXKHOCTH U
nepuo/ 00palleHus:

2R
=
T
[{eHTpOCTpEMUTENBHOE YCKOpEHHUE. Hampasnenue
1.6 LEHTPOCTPEMUTENBHOTO  ycKkopeHusa. dopmyna Uil  BBIYKCICHUSA
YCKOPEHUS:
2
v
a, = R
®dopmyiia, CBA3BIBAIONIAS IEPUO]T U YACTOTY OOpaICHUS:
1
1." = —
T
Macca. [InotHOCTB BemecTBa. @opmyiia AJis BBIYMCIEHUS IIIOTHOCTH:
1.7 _m
vV
1.8 Cuna — BekTopHas puznyeckas BennyrHa. ClioKeHHe CHUIl
1.9 SIBnenne nuepunu. [lepBsiii 3akoH HproToHA
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBJIeHHOCTh BEKTOPA YCKOPEHHUSI TeJla U BEKTOpa CUJIbI,
JICUCTBYIOIIEH Ha TEJIO
B3aumopeiicteue ten. Tperuid 3akodH HeroToHa:
1.11 - -
Fry=-Fs
TpeHue nokos U TpeHHue ckoabxeHus. Dopmyna AJid BBIYUCIECHNS MOIYJISA
1.12 CHWJIBI TPEHUS CKOJIBXXECHMUSL:
FIP =u-N
Hedopmanus tena. Yapyrue u Heynpyrue nedopmanuu. 3aKoH yHOpyroi
1.13 nedopmarnuu (3axoH ['yka):
F=k-Al
Bcemuphoe Tarotenue. 3akoH BCEMUPHOTO TATOTEHUS:
my -m,
1.14 F=G 132
R -

Cuina TspkecTH. Y CKOpeHHE CBOOOTHOTO TaICHUS.
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dopmyiia Ui BBIYUCICHUS CUIIBI TSDKECTH BOJIM3M OBepXHOCTH 3emun: F
=mg.

JBumxenue miuanet Bokpyr Connua. IlepBas kocMudeckasi CKOpOCTb.
HesecoMocTs u neperpys3ku

Nmnynbe Tena — BEKTOpHas (1)I/ISI/IT—ICCKa$I BEJIMYMHA.
1.15 b=mi

I/IMHYJ'IBC cucteMsl Tea. MI3MeHeHue HMITYJIbCA. I/IMHYJ'IBC CHJIBI
3aKoH COXpaHCHUWA UMITYJIbCA OJIA 3aMKHYTOﬁ CHUCTEMBI TCII:

1.16 D=y +in, U, =const

PeakTuBHOE IBHKEHIE

Mexannueckas padbora. @opmyna assi BeIYUCIEHUS paOOThI CUIIBL:

A=Fscosct

1.17 Mexannueckass MOIIHOCTD:

n=4
I

Kunernueckas u noreHuuanbHas 3Heprus. Gopmyiia uisi BEBIYUCICHUS
KMHETUYECKON DHEPTUMU:

1::132
E =——
1.18 2 .
Teopema o kuHeTHUUECKOM SHEeprun. DopMyria sl BHIYUCICHUS
MOTEHIIMATBLHON SHEPTUHU TEJIA, MOJHIATOTO
HaJ 3eMIIEH:
E,=m gh
Mexannyeckast SJHeprus:
E=E;+E »
1.19 .
3aKOH COXpaHEHUSI MEXaHUYECKOU 3Heprun. Popmyiia 1id 3aK0Ha
COXpaHEHUsI MEXaHUYECKON IHEPTUU B OTCYTCTBHE cuil TpeHust: E = const.
[IpeBpaliieHre MEXaHUYECKOW SHEPTUU NPU HAUTUYUN CUIIbI TPEHUS.
[IpocTeie MeXaHU3MBbI. «30JI0TOE MPABUII0» MEXAHUKHU.
Peruar. Moment cwisl: M - Fl.
YcnoBue paBHOBECHS phlyara:
M +M, +..=0
1.20 . .
[TonBwxHbI 1 HeTOABMkHBIN Osioku. KITJ] mpocThIX MEXaHU3MOB,
n= AHME&HH.H
A—a&rpmem:aa
121 JaBnenue TBEpHOro TEMNA.

@opMyina 11 BBIYUCICHUS 1aBJICHHs TBEPAOTO TeJIa:
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_F
pP==-

JlaBnenue raza. ATMoc(epHoe JaBicHUE.
['unpocTaTuyeckoe JaBICHUE BHYTPH KUIKOCTH.
®dopmyna A BBIYUCIEHUS JaBICHUS] BHYTPH JKUIKOCTH:

P=pgh+p,

1.22 3akoH [lackans. I'mapaBiaumdeckuii mpecc
3akon Apxumena. dopmyna ang onpeneneHUs BBITAIKUBAIOIIECH CHUIIBL,
JNEHCTBYIOIIEH Ha TENO, IOrPYKEHHOE B KUAKOCTh UIIU Ta3:
Ycnosue nnaBanus Tena. [InaBanue cyq0oB ¥ BO3AyXOIlJIaBaHUE
Mexanuueckue KosiebaHus. AMIUINTYa, IEPUOJA U YacToTa KojeOaHui.

9 dopmyiia, CBsI3bIBaIOIIAs YaCTOTY M NEPHO KoJeOaHui:
1.24 L1
T

1.25 MareMaTnueckuil ¥ NPYKUHHBIA MasTHUKU. [IpeBpaieHne sHepruu npu
KoJie0aTeIbHOM JBUKEHUU

1.26 3aryxaromue kojaedanus. BeiHyX1eHHbIe konebanus. Pezonanc
Mexanunueckue BOaHBL. IIponosibHBIE M TMonepedHble BOJHBL. JlnnHA

1.27 BOJIHBI U1 CKOPOCTb pacCIIpOCTPaHCHUS BOJIHBI:

h=v-T

128 3Byk. I'poMkocTe M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha
rpanuue AByx cpel. MHdpa3Byk u ynbTpa3Byk
Ipakxmuueckue pabomul
N3mepenne cpeaHeil TUIOTHOCTHM  BEIIECTBA; aApPXUMMEIOBOW  CHIIBI;
KECTKOCTH MPYKUHBI; KOADPUIIMEHTA TPEHUS CKOIbKEHHUSI; paOOThI CUJIbI
TPEHUs, CWJIBl YIPYTrOoCTH; CPEeIHEH CKOPOCTH JABMKEHHS Opycka Io
HAKJIOHHOMU IMJIOCKOCTH; YCKOPEHHUs1 OpycKa MpH JBHKEHUH IO HAKJIOHHOM
IJIOCKOCTH; YaCTOTHI U MEepUoia KoJieOaHUN MaTeMaTHYeCKOro MasTHHUKA;
YacTOThI U MepHoja KojeOaHui MPyKWHHOTO MasTHUKA; MOMEHTAa CHIIBI,
JIEMCTBYIOIIETO HA phIyar; paboThl CHIIBI YIIPYTOCTH IPU MOABEME TPy3a C
MOMOUIBIO0 HEMOJIBUKHOTO OJ0Ka; pabOThl CUJIBI YIIPYTOCTH MPH MOABEME

1.29 rpy3a ¢ HIOMOUIBIO MOJIBMXKHOTO OJI0KA.

HccnemoBanne  3aBUCMMOCTH  apXMMEJOBOW  CHIIBI  OT  0OBEMa
MOTPYKEHHOM YacTH Tejla U OT IUIOTHOCTH JKHAKOCTH;, HE3aBUCHUMOCTH
BBITAJIKUBAIOIIECH CHJIBI OT MAacChl Tejia; CUJIbI TPEHHUSI CKOJbXKEHUS OT
CHJIbI HOPMAJIBHOTO JABJIEHUS U OT pOJa MOBEPXHOCTH; CUJIbI YIIPYTOCTH,
BO3HUKAIONIEH B TMpPYKHWHE, OT CTeNeHW naedopmar MpyKHUHEI;
YCKOpEHHUs OpycKa OT yIJia HaKJIOHA HAIpaBIISIIONICH; meproa (4acTOTh)
KoJieOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTH, TEepUoja KojeOaHui
MPY>KUHHOT'O MAasITHAUKAa OT MAacChl TIpy3a M KECTKOCTU TPYKHUHBI;
UCCJICIOBAHUE HE3aBUCUMOCTH Teproa KoieOaHWH HUTSHOTO MasiTHHKA

85



oT Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHsI phluara

Qusuueckue s6leHUs 8 Npupooe: TPUMEPHI ABUKEHHUS C PA3THMUYHBIMU
CKOPOCTSIMU B >KMBOM M HEXHUBOHW MpHUpOAE, ACHCTBHE CUIIBI TPEHUS B
MPUPOJIC U TEXHUKE, MPUIIMBBI U OTJIUBBI, ABUKEHUE MIaHeT ColHEeUHOM

1.30 CHUCTEMBI, PEaKTUBHOE JBUKEHUE MKUBBIX OPraHW3MOB, PblYard B TeJe
YeloBeKa, BIMSHUE aTMOC(HEpHOro JaBiCHUS Ha KUBOM OpraHU3M,
IUIaBaHUE pPbIO, BOCHPHUATHE 3BYKOB IKUBOTHBIMHU, 3EMIIETPSICEHUE,
CEHCMUYECKHUE BOJIHBI, IIyHAMH, 3XO
Texnuueckue  ycmpoucmea.  CIHJIOMETP,  JATYUKH  IOJIOKEHUS,
pPacCTOSIHUSA M YCKOPEHUS, AUHAMOMETp, MOMAIIUITHUKU, PAKEThl, pblyar,

131 MOJIBIKHBIN M HETMOJBMKHBIM OJOKH, HAaKJIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY, COOOIIAIOIINECS] COCYIbI, YCTPOMCTBO BOAOIPOBO/IA,
TUAPABINYECKUI Mpecc, MaHOMETP, OapoMeTp, BBICOTOMED, MOPIIHEBOU
HAacoC, apeOMETP, IXOJIOT, UCIOJIb30BAHKE YJIbTPA3BYKa B ObITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHU A
OcCHOBHBIEC TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUUECKONH TEOPUH CTPOCHUS

2.1 BelecTBa. Mojenu TBEPIOTO, XKUIKOTO M Ta3000pa3HOr0 COCTOSIHUM
BenlecTBa. Kpucramindeckue u aMmop@Hsbie Tena

29 JIBmxenne wyacTull BemecTBa. CBsA3b CKOPOCTH ABWKEHHSI YacTHI] C
temneparypoil. bpoyHoBckoe aBmxenue, quddysus

2.3 CMaunBaHuE U KallWUISIPHBIE SIBICHUS

2.4 TernaoBoe pacuiipeHue U CxKaTUue

2.5 TemoBoe paBHOBECHE

26 BHYTpeHHSIfI sHeprus. PaboTa u Temsonepeaaya Kak ciocoObl U3MEHEHUs
BHYTPEHHEHN SHEPTUH

2.7 Bunel Ternnonepeaun: TEMIONpPOBOIHOCTh, KOHBEKIUS, U3Ty4YEHUE
Harpeanve u oxnaxiaenue Ttei. KoimyecTBO TEIIOTHL. Y ieibHAs
TEIUIOEMKOCTD:

28 O=am(t,—1)
3aKOH COXpAaHEHUS DSHEPruuM B TEIUIOBBIX IpoLeccax. YpaBHEHHE

29 TEIIOBOTO OasiaHca:

O +0,+..=0
Hcnapenue u konaeHcanus. Mi3aMeHeHne BHYTPEHHEN YHEPTUU B MPOLIECCE
510 UClapeHus M KoHJeHcauuu. KumeHue XKuIKOCTU. YJeiabHas TeruioTra
' napoo6OpasoBanus: L = Q/m
211 BnaxxHocTh Bo3nyxa
212 [InaBnenne u kpuctamumzanus. M3MeHeHUe BHYTpPEHHEW SHEpruu mpu

IJIaBJICHUHA U KPUCTAJJIN3AINH. yI[e)IBHaH TCIJIOTA IIJIaBJICHUA !
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a=2

m

BryTpeHHsIs dHeprus cropaHus TOIUIMBA. Y JeNbHas TEIUIOTAa CrOpPaHUs

2.13 _
torumBa: 4 = Q/m

2.14 [TpunHmns! padoTs! TernoBbix aAurateneid. KIJ[ TermoBoro asurarens
Ilpaxmuueckue pabomul
N3MepeHne yaeapHOW TEMIOEMKOCTH METAJUIMYECKOTO  LHJIMHAPA;
KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJIOM KOMHATHOW TeMIepaTypbl
(GUKCUPOBAaHHOW MacChl, B KOTOPYIO ONYIIEH HArpeThlii IUIUHID;

215 KOJIMMECTBA  TEILIOTHI, OTHAHHOrO HArpeThIM  LWIMHAPOM, rocie
OMMYCKAaHMUSI €r0 B BOJY KOMHATHOW TeMIlepaTyphbl; OTHOCUTEIbHOMN
BJIQXKHOCTHU BO3JlyXa; YJEIbHON TEIJIOTHI TUIaBieHus Jbjaa. McciaenoBanue
W3MEHEHUs TEeMIIepaTypbl BOJABI MPU PA3TUYHBIX YCIOBUSIX; SIBICHUS
TEII000MEHA MpPU CMEIIMBAHUM XOJIOAHOW M TOpsiYed BOJIbI; Mpolecca
UCTIApPEHHUS
Qusuueckue s6NeHUss 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE U

216 KalWUSIPHBIE SBJICHUS B TPHUPOJE, KPUCTALIBI B MPUPOJE, U3TyueHUE
ConHua, 3amep3aHue BOAOEMOB, MOpCKUE Opu3bl; 00pa3oBaHUE pPOCHI,
TyMaHa, UHesl, CHera
Texnuueckue ycmpoiicmea: KaNWUISPbl, TMPUMEPHl HCIOIB30BAHUS

217 KpUCTAJUIOB, XHUIKOCTHBIM TEPMOMETpP, JAaTUYUK TeMIIepaTypbl, TEPMOC,
CUCTEMa OTOIUICHUS IOMOB, TUTPOMETPBI, ICUXPOMETP, apoBasi TypOUHa,
JIBUTATENIb BHYTPEHHETO CTOPaHUs

3 DJIEKTPOMATHUTHBIE ABJIEHU A

3.1 Onektpuzanus Tei. J{Ba BUa AIEKTPUUSCKUX 3aPsIOB

3.2 BzaumopelicTBue 3apsiykeHHBIX Tell. 3akoH KyrnoHa

3.3 3aKOH COXpaHEHHUsI IIEKTPUUECKOTro 3apsiaa

34 Onektpruueckoe nosie. Hanpspk€HHOCTH anekTpudeckoro nois. [IpuHiun

' CYNEPIO3ULUHU INEKTPUUYECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE)

35 Hocurenu snextpuueckux 3apsaaoB. JleficTBUE 3J€KTPUYECKOro MOJIS Ha
ANeKTpUUecKre 3apsiabl. [[pOBOTHUKY U JUANEKTPUKH
[TocTOAHHBIN PEKTPUYECKUI TOK. [[elicTBUS 3ieKTprudyeckoro Toka. Cumia

3.6 Toka. HanpsixeHue.
I =qg/t,U=A/
DIIEKTpUUECKOe COIIPOTHUBJICHHUE. VY nenbHOE JJIEKTPUYECKOE

3.7 CONPOTHBIICHHE:
R =pl/S

3.8 3akon OMa Jutg yyacTka anekrpudeckoit nenu: | = U/R
[TocnenoBaTenbHOE COEAUHEHUE TPOBOHUKOB!

3.9 Il =JT2: U=U1 +U22 R=R1+R2.

Hapanneanoe COCOANMHCHUC ITPOBOJHUKOB PaBHOT'O COIMPOTUBJICHUA:
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U=U;:I=1+1:R=

|

CwmenranHbie CO€TMHEHMS TPOBOTHUKOB

Pa6oTa u MmomHOCTh 31ekTpruyeckoro Toka. A = Ult, P = Ul

3.10
3akoH [>xoyns — Jlenna:

3.11 0= 2Rt

312 OneiT BpCVTe/:[a. MarautHoe noje npsMoro NpoBOJHUKA ¢ TOKOM. JIMHUM
MarHUTHON UHAYKIIUU

313 MarauTHOE 1oJie MOCTOSIHHOIO MarHuta. B3anmoaencTBUE MOCTOSHHBIX
MarHuTOB

3.14 JlelicTBME MarHUTHOIO MOJISI HA TPOBOJAHUK C TOKOM

315 Onbitel Dapanes. SBneHue siekTpoMarHuTHOM wuHAYKIuU. [IpaBuiio
Jlenna
Ipaxmuueckue pabomol
N3mepeHne 53IeKTPUYECKOTO CONPOTUBIICHHS PE3UCTOPA; MOUIHOCTH
AIIEKTPUYECKOTO TOKA; pabOThI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTU CUJIbI TOKAa, BO3HUKAIOLIETO B IPOBOJHUKE
(pe3ucTopbl, JaMIIOYKa), OT HANPSHKEHHs] Ha KOHILAX MPOBOJAHUKA;

3.16 3aBUCUMOCTH COINPOTHUBJICHUSI OT JUIMHBI MPOBOJHHKA, IUIOLWAAN €ro
MIONIEPEYHOI0 CEUYCHHUSI U YAEIbHOTO COIPOTHUBIICHMUS.
[IpoBepka mpaBuia  Jisi  BJIEKTPUYECKOTO  HANpPSDKEHUS — [IPU
MOCJIEIOBATENIbHOM COEIMHEHUU TMPOBOJHUKOB; TMpPaBWIA JUIsl CHIIBI
ANEKTPUYECKOIO TOKAa NP MAPAJUIEIBHOM COEAUHEHUN IPOBOJIHHUKOB
(pe3ucTopsl U JIaMIIOYKA)
Qusuueckue s6n1eHUss 8 npupode. SNEKTpUUYECKUE SIBJICHUS B aTMocdepe,

317 DIIEKTPUYECTBO JKHUBBIX OPTaHU3MOB, MArHUTHOE IMoJie 3eMiH, Japeid
MOJIFOCOB, POJIb MAarHUTHOTO TOJA AJig JKU3HM Ha 3emiie, MOJSIpHOE
CUSIHHE
Texnuueckue ycmpoiicmea: 3IEKTPOCKON, aMIIEpMETp, BOJBTMETD,
peocTaT, CYETYMK DJICKTPUYECKON SHEPruH, JJIEKTPOOCBETUTEIbHBIE

3.18 npuOOpbI, HarpeBaTENbHbIE ANEKTPONPUOOPHI (TPUMEPHI), SEKTPUUECKUE
MpEeAOXPaHUTENH, FIEKTPOMArHUT, 3IEKTPOABUTATENb MOCTOSHHOTO TOKA,
TreHepaTop MOCTOSHHOIO TOKa

3.19 DneKTpoMarHuTHele BOJIHBIL. [lIkana anekTpoMarHuTHBIX BOJTH

3.20 JlyueBas mozensb cBeta. [IpsmonnHeitHOe pacipocTpaHEHUE CBETA

3.21 3akoH oTpakeHus cBeTa. [1nockoe 3epkaio

3.22 [TpenomiieHne cBeTa. 3aKOH MPEIOMIIEHHSI CBETA

3.23 Hucnepcus cBeta

3.24 JIunza. Xon nyueid B nuH3e. oOKycHOE paccTosiHUE JIUH3bL. OnTUyeckas
cwia uu3el: D = 1/F

3.25 ['na3 kak ontuyeckas cucreMa. OnTudeckue npudopsl
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Ipakxmuueckue pabomol

#Hi#HPar##lI3mMepenne  ONTHYECKOW  CHIBI  COOMpAlomeid  JIMH3HI,
(GboKycHOTO paccTosiHusl coOuparomieil JMH3bI (10 CBONCTBY paBEHCTBA
pa3MepoB MpeaMeTra W U300pa)KeHus, KOrjaa MpeaMeT paclojOoXKeH B

3.26 JBOITHOM (hoKyce), oKa3aTelIs MPEJIOMIIEHHS CTEKIIA.
###Par####lccnenopanue CBONCTBa H300pa)KE€HHUS, TMOIYYEHHOTO C
MOMOIIBIO0 COOMparoIel TUH3bI; U3MEHEHHs (POKYCHOTO PACCTOSIHUS ABYX
CJIOEHHBIX JIMH3; 3aBUCUMOCTH YIJIa MPEIOMJICHHSI CBETOBOTO Jiy4ya OT
yTia MaJeHus Ha TPAHUIIE «BO3YX — CTEKIIO»

Quzuueckue saenenus 8 npupooe: 3atmenust Connia u JIyHsl, 1BeTa Ted,

3.27 ONTHYECKHUE SBJIEHHUA B aTMocdepe (uBer Heba, pedpakums, paayra,
MUPAK)

328 Texnuueckue ycmpoiicmea. OYKHU, MEPUCKOI, (oToanmapar, ONTHUYECKUE
CBETOBOJIBI

4 KBAHTOBBIE SABJIEHUA

41 PanuoaktuBHOCTE. Anb(da-, 6eta-, ramma-uznydenus. Peakiuu anbda-u
OeTa-pacmaja

4.2 Omnswithl Pe3epdopna o paccesnuto anbda-uactuu. [lnanerapHas Mozenb
aToMa

4.3 CoctaB aToMHOTO sijipa. M30TOMBI

4.4 [lepron momypacmnajia aTOMHBIX SIIEP

4.5 SnepHble peakinu. 3aKOHBI COXPAaHEHHS 3apsJOBOTO M MAaCCOBOTO YHCET
Qusuyeckue s61eHUss 8 npupode: €CTECTBEHHBIM pPaTWOaKTHBHBIN (OH,

4.6 KOCMHYECKHUE JIY9H, PAIUOAKTHBHOE M3ITyYCHHE MPUPOIHBIX MHUHEPAJIOB,
JEHCTBUE paIMOAKTUBHBIX U3IIYYCHUN HA OPTaHU3M YeJIOBEKa

47 Texnuueckue ycmpouicmea: CHEKTPOCKOI, WHIMBUIYaJbHBIM J103UMETD,

kamepa BuibcoHa, siaepHasi 3HepreTuka

89



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

» Gusuka: 7-i kinacc: 6a30BbIN YPOBEHb: YUEOHUK; 3-€ U3/IaHHE, IepepadOTaHHOE
[lepsimikun .M., BanoB A.U. AkunonepHoe o0mectBo «M3nareiascTBo
«[Ipoceemienne»

» ®u3uka: 8- kinacc: 6a30BbIN YPOBEHb: YUeOHUK; 3-€ U3/1aHue, nepepaboTaHHOe
[lepsimikun .M., BanoB A.U. AkunonepHoe o0mectBo «M3nareiascTBo
«[Ipoceemienne»

» ®uszuka: 9-if knacc: 6a30BbIN YPOBEHb: YU€OHUK; 3-€ U3/1aHue, nepepaboTaHHOe
[lepsimikun .M., I'yrauk E.M., VIBanoB A.. u ap. AkunoHepHOe 001IECTBO
«3marensctBO «IIpocBenieHue»

METOAUYECKHUE MATEPUAJIBI IJIA YYUTEJIA
Meroandeckrue peKOMEHIaluu
[ToypouHbl€ MIaHbI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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