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IHOACHUTEJIbBHASA 3AIIMCKA

[lporpamma 1o ¢u3MKe Ha YpOBHE OCHOBHOTO OOINEro OOpa3oBaHUS COCTAaBJIEHA HAa OCHOBE
MOJIOKEHUH U TpeOOBaHUU K pe3ynbTraTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeiIbHOM
nporpammsl, npeacrasieHHbIx B @I'OC OO0, a takke ¢ yuérom QenepainbHOil paboueil MporpaMMel
Bocniutanus u KoHnenuu npenoaaBanus yuedOHoro nmpeameta «Dusmnkay.
Copepxanue nporpaMMmbl Mo (uU3uKe HampaBiI€HO Ha (POPMHPOBAHHME €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH OOY4YalOIMXCs M OpraHU3alUI0 H3ydeHus (U3UKM Ha JAEATeIbHOCTHOW ocHoBe. B
nporpamme Mo (U3UKe YIUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO TpeaMeTa B peajau3aluu TpeOOBaHUM
®I'OC OOO x mIaHUpYeMbIM JMYHOCTHBIM M METAlpEIMETHBIM pe3ylbTaraM OOYydeHHS, a TaKkKe
MEXIIPEMETHbIE CBSI3M €CTECTBEHHO-HAyYHBIX Y4€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOILEro
00pazoBaHUSIL.
[Iporpamma mo ¢u3uKe ycTaHaBIMBAET pacHpeeseHre yueOHOro MaTepuana Mo rojam oOydeHus
(mo xjmaccam), MpeajiaraeT MPUMEPHYIO IOCIEI0BATENIbHOCTh M3Y4EHUs T€M, OCHOBAHHYIO Ha JIOTHKE
PasBUTHS MPEAMETHOTO CO/IEPKaHUs U YIETE BO3PACTHBIX 0COOEHHOCTEN 00yJaromMXcs.
[lporpamma mo ¢usuke pa3zpaboTaHa C IIENbI0 OKa3aHUSI METOAMYECKOW MOMOIIM YYUTENI0 B
CO3/1aHUM pabovel MporpaMMbl o y4eOHOMY ITpEAMETY.
®duzuka SABISETCS CHUCTEMOOOPA3yONMM JJIsi €CTeCTBEHHO-HAyYHBIX Y4eOHBIX MpPEIMETOB,
MTOCKOJIbKY (DM3HMYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBJICHUM, N3y9aeMbIX XUMUEH, OUOTIOTHEH,
acTpoHOMHEW W (u3uuecKoil reorpadueil, BHOCHUT BKIAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHUDA,
MpEeNoCTaBIsieT Haubosee sicHble 00pa3ilibl MPUMEHEHHS! HaydHOro METoJa MO3HaHUs, TO €cTh crocoda
MIOJIy4EHUS TOCTOBEPHBIX 3HAHUN O MUDE.
OnHa U3 MIaBHBIX 33124 (U3UYECKOTO0 00pa3oBaHUs B CTPYKType 00Iero oOpa3oBaHusi COCTOUT B
(GopMUPOBAaHUU €CTECTBEHHO-HAaYYHOW IPaMOTHOCTH U MHTEpeca K HayKe y 00yJarolmXcs.
W3yuenne  ¢usuku Ha  0a30BOM  ypOBHE  IpEANojaraeT  OBJIAJCHHE  CIEAYIOIMMHU
KOMITETEHTHOCTSIMH, XapaKTepPU3YIOLUMU E€CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb!
® HAay4yHO OOBACHSATH SBJICHUS;
e OIICHMBATh U MOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIeIOBaHMUS,
® UHTEpIPETUPOBATH JJAHHBIE M HCMOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA JJI MOJIY4YEHUS
BBIBO/JIOB.
Llenn u3ydyeHnus Gu3MKU Ha YpOBHE OCHOBHOTO 0OIero o0pazoBaHu s omnpenaeneHsl B Konuenuuu
npenojaBanuss ydeOHoro mpenMera «Pu3Mka» B 00pa3oBaTENBHBIX OpraHu3anusx Poccuiickoit
@enepanuu, peaau3yloIMX OCHOBHBIE 00IIEe00pa3oBaTeNbHbIe MPOrpaMMBbl, YTBEPKAEHHON pelieHreM
Komnerun MunucrepcrBa npocemieHus Poccuiickoit @eneparuu (mpotokoa oT 3 aexkadps 2019 r. Ne
[1K-4BH).
ey nzyyenus pusuku:
e MpuoOpeTeHHuEe HWHTEepeca U CTpeMJIeHUsS OOyJarolmMXcsi K HaydHOMY H3YYEHUIO MPHUPOJIBI,
Pa3sBUTHE UX UHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/Ie TTO3HAHUS U (POPMUPOBAHUE M CCII€I0BATEIBCKOTO
OTHOULICHUS K OKPYXKAIOIIUM SIBJICHUSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3ylibTaTa U3ydeHHUs] OCHOB CTPOCHUS MaTepUu
U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHHNE MNPEACTAaBICHUN O poiu (GU3UKK JUIsl Pa3BUTHUS JPYIUX €CTECTBEHHBIX HAYK,
TEXHUKA M TEXHOJOTHMH;

® pa3BUTHE NPEICTABICHUI O BO3MOXKHBIX cepax Oymymel npodeccuoHaTbHON NEesTeNbHOCTH,
CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JalbHEUINEMY O0Oy4eHHIO B 3TOM HaIPaBJICHUU.

JlocTrKeHue 3THUX Ieled MpOorpaMMbl MO (U3KMKE HAa YPOBHE OCHOBHOTO OOIETro 0Opa3oBaHUSA
o0ecrieurBaeTcs pelieHUeM CIEIYIONMX 3a4a4:



e MpuoOpeTeHUEe 3HAHMI O MOUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHWYECKHUX, TEMJIOBBIX,
DIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;
® [pHOOpETeHHE YMEHUU ONHUCHIBATh U OOBACHATH (DM3UUECKUE SIBICHUS C HCIIOJIb30BAHUEM
MOJIyYEHHBIX 3HAHU;
® OCBOCHHE METOJIOB PEIICHHsS MPOCTEHIIMX PACUETHBIX 3a/1a4 C HMCIIOJIh30BaHUEM (DM3MUECKUX
MoJienieil, TBOPYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;
e pa3BUTHE yMEHUN HAOIIOJaTh MPUPOJHBIC SBICHUS W BBITIONHATH OMBITHI, JTAOOpPAaTOpHbBIE
paboThI U SKCTIEPUMEHTAIBHBIE HCCIIEIOBAHMS C MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX IPHOOPOB;
e ocBoeHHE TMpUEMOB paboTel ¢ HHPopManUeld (U3UUECKOTO COAEp)KaHUs, BKIOYAs
MHQOPMAIIUI0O O COBPEMEHHBIX JOCTHUKEHUSAX (PU3MKU, aHAIM3 U KPUTHUYECKOE OLICHHBaHUE
uHdopmaruu;
® 3HAaKOMCTBO CO cdepamMu NPO(EeCCHOHANBHON JEsATENbHOCTH, CBS3aHHBIMH C (DU3UKOH, H
COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMU Ha TOCTHKEHUSIX (M3HMUECKOM HAYKU.
Ha n3yuenue ¢usuku (06a30BbIN YpOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS OTBOJIUTCS
238 yacoB: B 7 knacce — 68 dacoB (2 yaca B Hezen0), B 8§ kiacce — 68 vacoB (2 yaca B HeJeno), B 9
Kiacce — 102 yaca 3 yaca B HEJIETI0).

[lpennaraemblii B mporpamme No (QuU3MKe IMepeueHb Ja0OpaTOPHBIX pabOT M OMBITOB HOCUT
PEKOMEHIATEIbHBIN XapaKkTep, yIUTENb JETaeT BHIOOpP MPOBEACHHUS JTA0OPATOPHBIX PabOT M OIBITOB C
y4€TOM MHAUBHUAYAIbHBIX OCOOEHHOCTEH O0OydalolnMXcs, CIHCKA SKCIEPUMEHTAIbHBIX 3aJaHUil,
Ipe/ylaraéMbIX B paMKaxX OCHOBHOIO T'OCYAapCTBEHHOI'O HK3aMEHa 110 (PU3HUKE.



COJEPKXAHUE OBYYEHMA
7 KJIACC

Pasneu 1. ®u3uka u e€ poJib B NO3HAHUH OKPYKAIOLIEr0 MHUpa.

®dusnka — Hayka 0 npupoje. SABieHus npupoabl. PU3NYECcKUe BICHUS: MEXaHUYECKHE, TETIIOBBIE,
AJIEKTPUYECKNE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckre BenuuuHbl. 3Mepenne ¢usnueckux Bennund. Ousndeckue npudopsl. [lorpemHocts
n3MepeHni. MexayHapoaHasi CUCTEMa €IUHUII.

Kak ¢m3mka u apyrue ecrecTBEHHbIE HAyKd HM3y4alOT NMpUpOAy. EcTecTBeHHO-HAydHBIH METOI
MO3HaHUs: HAONIOACHHE, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABHKEHUE TUIOTE3, JKCIEPUMEHT IO
MIPOBEpPKE THIOTE3, OOBICHEHUE HaOM0AaeMoro sBieHus. Onucanue (U3nYecKux SBJICHUN C MOMOIIBIO
MOJEIIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEMIOBBIE, DJIEKTPUUECKIE, MATHUTHBIC, CBETOBBIC SIBJICHUSL.

2. ®usmyeckue MNpuOOPel W TpOLEAypa MPSAMBIX H3MEPEHUN AaHATOTOBBIM H  IU(POBHIM

PUOOPOM.

Jlabopamopnvie pabomst u onvimeol.
OmnpeneneHue 1eHBI IEICHUS KA K3MEPUTETHLHOTO TP O0pa.
N3mepenne pacCTOsIHUM.
N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TEINA.
Onpenenenue pa3MepoB MaJbIX TEN.
N3mepenue temiiepaTypsl MpU MOMOIIM KUJKOCTHOTO TEPMOMETpPA U IaTYUKA TEMIIEPATYPHI.
[IpoBenenue mccneaoBaHus MO MPOBEPKE T'MIOTE3bl: NAJbHOCTh MOJIETA LIAPUKA, MYLIEHHOTO
TOPU30HTAJIBLHO, TEM OOJIbIIe, YeM OO0JIbIlle BHICOTA MYCKA.

Paznean 2. [lepBoHauyaJibHbIE CBeJAeHUSI O CTPOEHUM BelIeCTBA.

CtpoeHue BelecTBa: aroMbl M MOJIEKYNbl, MX pa3Mepbl. ONBITHI, JAOKa3bIBAIONME IUCKPETHOE
CTPOCHME BEILECTBA.

JIBr>xkeHue yactull BemectBa. CBsA3b CKOPOCTH JIBUKEHHUS YACTHIl C TeMIieparypoil. bpoyHoBckoe
nexeHue, nuddysus. BlanmomelcTBre YaCTHIT BEIIECTBA: MPUTSHKCHUE U OTTAIKUBAHHE.

ArperaTHble COCTOSIHMS BEILIECTBA: CTPOCHHE Ta30B, KHUAKOCTEH U TBEPABIX (KPUCTAJUITMYECKUX)
Ten. B3aumMocBs3p MeEXIy CBOWCTBAMM BEIIECTB B  PAa3HBIX AarperaTHbIX COCTOSIHUAX M HX
aTOMHO-MOJIEKYIIIPHBIM CTpoeHueM. OCOOCHHOCTH arperaTHhIX COCTOSHUN BO/IBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JTBHKCHUS.

2. Habmonenue nuddysuu.
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3. HaOmionenue sBJIEHHUM, OODBSICHSIONMXCA MPUTHKEHHUEM WM OTTAJIKABAaHUEM YaCTHI]
BELIECTBA.

Jlabopamopnvie padomost u onvimol.

1. OmeHka quaMeTpa aToMa METOIOM PSIOB (C UCToJIb30BaHUEM (oTorpaduii).

2. OmnbITH IO HAOMIOACHHIO TETIOBOTO PACIIMPEHHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO JEHCTBUS CHUIT MOJIEKYJISIPHOTO TTPUTSKEHUSL.

Pa3nen 3. IBuskeHUe U B3aUMO/ieliCTBHE TeJl.

Mexanuueckoe nBUxkeHUe. PaBHOMepHOe M HepaBHOMepHoe aBukeHHe. Ckopoctb. CpenHsis
CKOpPOCTH MPU HEPABHOMEPHOM JBMKEHUH. Pacy€r myTn U BpeMEHH JABUKCHHSI.

SIBnenue mHepuuu. 3aKkOH MHEpUMHU. B3anmopelicTBue Tel Kak NPUYMHA U3MEHEHMS CKOPOCTH
JIBMKEHUsT Teil. Macca kak Mepa uHepTHOcTH Tena. [ImotHocts BemectBa. CBs3p IJIOTHOCTH C
KOJINYECTBOM MOJIEKYNI B €MHUIIe 00BEMA BEIECTBA.



Cuuta Kak XxapakrepucTHka B3aumojeictus Ten. Cumna ynpyroctu U 3akoH ['yka. U3Mepenue cuisl
C TOMOLIBIO AMHAMOMCTpaA. SIBnenue taroreHus U cuia Tsokectd. Cula TSDKECTH Ha APYrux IJiaHeTax.
Bec Tena. HeBecomocTs. CrioxkeHue cuil, HalpaBJIEHHBIX IO OJHOW IpsiMoil. PaBHOzeCTBYOIIAs CUJL.
Cuna tpenus. TpeHne CKOJIBKEHUS U TPEHUE MOKOosl. TpeHre B MPHUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. HaOnronenune MexaHUUYECKOTO JBUKEHUS Tela.

2. HM3mepeHue CKOPOCTH MPSAMOJIUHENHOTO IBUKCHUSL.

3. HaGnroneHue siBIEHUS UHEPIUU.

4. HaGmroneHune U3MEHEHHU s CKOPOCTH TIPU B3aUMOJICHCTBUH TETI.

5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEI.

6. CiioxeHue cuJil, HallpaBJICHHBIX IO OJHOM MPAMON.

Jlabopamopnuvie padomut u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBMKEHHS (IIApUKA B IKUJIKOCTH, MOJIEIH
AJICKTPUYECKOTO aBTOMOOWIISI M TaK Jayiee).

2. Ompenenenue cpeHell CKOPOCTH CKOJBKEHUS Opycka MIIM IIApHKa MO HAKIOHHOW MIIOCKOCTH.

3. OmnpeneneHue MIOTHOCTHA TBEPJOTO TeNA.

4. OmnbIThl, JEMOHCTPUPYIOLME 3aBUCUMOCTb pacTskeHus (nedopManuu) TMpPYyKUHBI OT
MIPUJIOKECHHOM CHUJIBI.

5. OnsIThl, IEMOHCTPUPYIOLME 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT Beca Tela M

Xapakrepa COMPUKACAOIMXCS TOBEPXHOCTEH.

Paznen 4. laBjieHne TBEPABIX TeJl, ;)KUAKOCTEH U ra3os.
HaBnenne. CriocoObl yMEHBIIGHUS W YBEIWMYCHUS AaBieHus. [laBieHuwe rasa. 3aBHCHUMOCTH
JMaBJeHUs Taza oT 00wBEma, Temmeparypsl. [lepenada naBieHus TBEPABIMU TEIaMH, KHAKOCTSIMU U

razamu. 3akoH [lackans. IlHeBMaTnyeckne MammHBI. 3aBHCHMOCTD JABJICHUS JKUAKOCTH OT TIyOMHBI.
I'mnpocratnueckuii napanokc. CooOmaronmecst cocyabl. I'napaBiInuecKie MEXaHU3MBbI.
Atmocdepa 3emnn u armocdepHoe naBieHue. [IpHUMHBI CyIeCTBOBAHMS BO3IYIIHOW OOOJIOYKH

3emMin.

OnbiTr Toppuuermu. WM3mepenne armocepHOro JaBi€HHUSA. 3aBUCHUMOCTh aTMOC(EPHOTO

JABJICHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubops! 11 usmepeHust atMochepHOro IaBIeHUS.
JlelficTBUe KUJKOCTH W Tra3a Ha MOTPYKEHHOE B HUX TeNO. BeITamkuBaromas (apXuMeaoBa) CHa.
3akon Apxumena. [lnaBanue ten. Bo3ayxonnaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTb JaBJEHUS ra3a OT TEMIIEPATYpHI.

2. Ilepenaua naBieHUs KUAKOCTHIO U Ta30M.

3. CooOmaronmecs: cocyabl.

4. TI'mppaBinyeckuil mpecc.

5. TlposiBieHue neicTBUs aTMOCHEPHOTO JABJICHUS.

6. 3aBHCHMOCTb BBITAJIKMBAIOLIEH CHUJIBI OT O0ObEMa MOTrPYKEHHONW YacTH Tela M MIJIOTHOCTH
KHUIKOCTH.

7. PaBeHCTBO BBITIKHUBAIOILEH CUIIbI BECY BBITECHEHHOM KU JIKOCTH.

8. VYcnoBue miaBaHMs TeNl: MJAaBaHWE WJIM TMOTPYKEHHE TEl B 3aBUCHUMOCTH OT COOTHOIUCHMS

IJIOTHOCTEH Tela U KUIKOCTH.

Jlabopamopnuvie padomosl u onvimel.

1.

HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJE OT 00b&Ma MOTrpYyKEHHOW B KHMJIKOCTh YaCTH
Tena.

OrnpeneneHue BbITAIKABAIOLIEH CUIIbI, IEHCTBYIOLIEH Ha TEJO, OTPYKEHHOE B KHUIKOCTb.
IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIICH CHUIIBI, NCUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT
MAacChl TeJa.

OnbIThl, JEMOHCTPUPYIOLE 3aBUCUMOCTb BBITAIKUBAIOLICH CHIIBI, AEHCTBYIOIIEH Ha TEJIO B
KHJIKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJKOCTh YAaCTH TeJIa M OT MNIOTHOCTH JKUIAKOCTH.



5. KoHcTpynpoBanume apeomeTpa WM KOHCTPYMPOBAHME JIOAKM U OHpeAesieHne e
TPY30IIOAbEMHOCTH.

Paznea 5. Pabora n MommHoOCTh. JHeEprus.

Mexannueckast pabota. MOIHOCTb.

[IpocThie MeXaHHM3MBI: pblyar, OJIOK, HaKIOHHAas IUIOCKOCTh. [IpaBuii0 paBHOBEcHUs phlyara.
[IpumeHneHnne mpaBuiia paBHOBECHS pbhldyara K OJOKy. «3osoToe mpaBmio» MexaHuku. KIIJI mpocTeix
MexaHu3MoB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass sHeprus. Kunernueckas u nmoreHuuanbHas sHeprus. [IpeBpamenue onHoro Buaa
MEXaHUYECKON PHEPTUHU B APYrod. 3aKOH COXpaHEHHS SHEPTHU B MEXaHUKE.

Hemoncmpayuu.

1. TIpuMmepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnvle pabomst u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM ABUKEHUU Tella MO TOPU30HT ATbHON

MTOBEPXHOCTH.

2. HccnepgoBaHue ycIOBUM paBHOBECHS pblyara.

3. Msmepenue KII/] HakIOHHOM MJIOCKOCTH.

4. N3ydeHue 3aKkOHA COXPAHEHHUSI MEXaHUYECKON SHEPIUU.

8 KUIACC

Pa3nen 6. TeruioBble siBJIEHUS .

OCHOBHBIE TOJIOKEHUS MOJEKYIIPHO--KHHETUUYECKOM TEOpUM CTPOEHHs BellectBa. Macca u
pasMepsl aToMOB W MoJekyl.  OubITel,  TOATBEPKIAIONME  OCHOBHBIE  TOJIOKEHHS
MOJIEKYJISIPHO-KUHETUYECKON TEOpPHUH.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucraumdeckue u
amopdubie Tenma. OOBSCHEHUE CBOWCTB Ta30B, XUIKOCTEH W TBEPIBIX TEN HAa OCHOBE IOJOXKEHUU
MOJIEKYJISIPHO--KHHETHYECKOW Teopur. CMauyuBaHUe U KalWJUISIpHBIE SIBJICHUS. TenaoBoe pacumpeHue u
cxKaTHe.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBMIKEHMS 4YacTull. BHyTpeHHss
sHeprus. CriocoObl M3MEHEHHUs BHYTPEHHEH HSHEpPIUH: TeIuloneperadya W COBEpIleHHe padoThl. Busl
TEIIONEPEeaayuu: TEMIONPOBOIHOCTb, KOHBEKIIHS, U3Ty4CHHE.

KonuyectBo TemyioTsl. YaenbHas TEMI0EMKOCTh BellecTBa. Tenao00MeH U TEIIOBOE PaBHOBECHE.
VYpaBuenue TtemoBoro Oamanca. [lnaBneHue W OTBepACBaHHE KPUCTAUIMYECKUX BEIIECTB. Y IEIbHas
tenyora muaBneHus. [lapooOpasoBanme u konaeHcauus. Vcmapenme. Kumenue. YaenbHas TemioTa
napoo6pa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOCEPHOIO JaBJiICHUSI.

Bnaxuocts BO3ayXa.

DOHeprus TOIIMBA. Y AelIbHas TEeIJIOTa CTOPaHHUS.

[Ipuanune! pabotsl TermioBbix apurareneid KIIJI TemioBoro apurarens. TemnyioBble ABUIATENH U
3alMTa OKPYXKAIOLIEH Cpebl.

3aKoH COXpaHEHHUS U MPEBPAICHUS YHEPTUH B TEIIJIOBBIX ITPOIIECCax.

Hemoncmpayuu.

Habmronenne OpoyHOBCKOTO JBHYKCHUSL.

Habmronenne muddysun.

Habnronenue siBineHuii cMaunBaHus U KaTUJUIIPHBIX SBIICHUMN.

HaGnronenue TenynoBoro pacumpeHus Ted.

N3meHeHune naBieHus ra3a Ipu M3MEHEHUH 00bEMa M HArPEBaHUU WITU OXJIAXKICHUH.
[IpaBuina u3mMepeHus TeMIEpaTypsl.

Buapl Tennonepenaun.

OxyaxJeHne MpHu COBEPIICHUU PaOOTHI.

HarpeBanue npu coBepiueHn# pabOThl BHEIHUMHU CUIIAMH.
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10. CpaBHEHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEILECTB.

11. HaGnroneHue KumeHus..

12. HabniozieHne MOCTOsIHCTBA TEeMITEPaTyphl IPU IIJIaBJICHUU.

13. Mojenu TEeIIOBbIX ABUTATEIIEH.

Jlabopamopnvie pabomst u onvimol.

OnbIThI MO OOHAPYKEHUIO TEHCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHMUSL.

OMnBITHI 1O BBIpAIMBAaHUIO KPUCTAJIJIOB TOBAPEHHOW COJIM UJIU caxapa.

OnbIThI 1O HAOIIOAECHUIO TEIMJIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX Tell.
OmnpeneneHue 1aBiaeHUs BO3ayXa B OaJUIOHE LITPUIIA.

OnbITHI, JEMOHCTPHPYIOUIME 3aBUCHMOCTH JIABJICHHS BO3IyXa OT €ro 00b&éMa W HarpeBaHHs
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WJIA OXJTQKICHHUSL.
6. IlpoBepka THMOTE3bl JIMHEWHOW  3aBUCHUMOCTH  JJIMHBI  CTOJIOMKAa  JKUJKOCTH B
TEPMOMETPUUECKON TPYOKE OT TeMIIepaTypHhI.

7. HabOmionenue u3MeHeHUs BHYTPEHHEW >HEPruu Tena B pe3yibTare Teruionepenadu u paboTsl
BHEIIHUX CHUJL

8. HccnenoBaHue sSBICHUS TEIIOOOMEHA TIPU CMEIIMBAHUH XOJIOTHOM M TOPSYEH BOJIBI.

9. OmpeneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOM MpPH TENJIO0OMEHE C HarpeTbiM
METaJUIMYECKUM LIUIHHIPOM.

10. OnpeneneHue yieabHOM TEMIOEMKOCTH BELIECTBA.

11. UccnenoBanue mpouecca HCnapeHusl.

12. OnpeneneHne OTHOCUTENBHON BJIAXKHOCTH BO3/IyXa.

13. OnpeneneHue yieabHOM TENIOTHI NIJIABJICHUS JIbJA.

Pazgen 7. DiekTpuyeckne U MATHUTHBIE SIBJIE HUS.

Onekrpuzauus tei. J[Ba poaa 3JIEeKTpUYECKUX 3apsaoB. BzauMoaeiicTBue 3apsHKEHHBIX Tell. 3aKOH
Kymnona (3aBUCHMOCTH CHJIBI B3aMMOJICHCTBHUS 3apsHKEHHBIX TET OT BEIMYHHBI 3apsIoB M PACCTOSHUS
MEX]y TEJIaMH).

Onekrpuyeckoe 1moJie. Hampsoxk€HHOCTh diekrpuueckoro moss. [IpuHumn cyneprno3unuu
AJIEKTPUYECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snekrpuyeckux 3apsaoB. DJIEMEHTAPHBIA 3JIeKTpuyeckui 3apsan. CTpoeHue atoma.
[TpoBOAHMKHN U AUBNEKTPUKU. 3aKOH COXpAaHEHUS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIOBUS CYILECTBOBAHMS 3JIEKTPUUYECKOTO TOKA. VICTOUHHMKU IMOCTOSHHOTO
ToKa. JICHCTBUS SIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MArHUTHOE). DJICKTPUUYECKUU TOK B
JKUJIKOCTSIX U Ta3ax.

Onekrpuyeckas uenb. Cuia Toka. Dnekrpuueckoe HamnpsbkeHue. COnpoTHBIEHHE NMPOBOIAHUKA.
VYnenbHOE cONpOTHBIIEHHE BellecTBa. 3akoH Owma jang ywactka nenu. llocienoBarensHoe u
MapaieIbHOE COETUHEHUE TPOBOJHUKOB.

Pabota m MomHOCTH 3neKTpudeckoro Toka. 3akoH J[[xoyms—Jlenma. Dnexkrpudeckue Imenu M
NOTPEOUTENN AIIEKTPUYECKol SHeprun B ObITy. KOpoTKO€E 3aMBIKaHHE.

[loctossHHBIE MarHUTHI. B3amMopaelcTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHOEe nojie. MarHuTHoe
noje 3emMiId U €ro 3HadeHue s xKu3HU Ha 3emuie. OnbIT DpcTeaa. MarHUTHOE MOJie 3JIEKTPUYECKOTO
ToKa. [IpuMeHeHne FNEeKTPOMarHuToB B TE€XHUKE. J(eiCTBHME MarHUTHOTO MOJISI HA MPOBOJHHUK C TOKOM.
DJIeKTpOABUTATENb TOCTOSHHOIO TOKA. VIcronb30BaHue 3IEKTpOABUTaTeNel B TEXHUUECKUX YCTPOICTBAX
Y Ha TPaHCIIOpPTE.

OneiTel @apajnes. SIBaeHue >IeKTpOMarHUTHON uHIyKuuu. [IpaBuio Jlenna. Dnekrporeneparop.
CrocoObl TIONTy4EeHHST DJIEKTPUUECKONW DSHEPTUU. DJIEKTPOCTAHIIMA Ha BO300OHOBISEMBIX HMCTOYHHKAX
SHEPIuH.

Hemoncmpayuu.

1. Dnexrpuszanus Tei.

2. JIBa poaa 3JIEKTPUYECKUX 3apsAA0B M B3aUMOJCHCTBUE 3apsKEHHBIX TEJ.



YeTpoilcTBO M AEHCTBUE DIIEKTPOCKOIIA.
DnekTpocTaTuyecKasi HHIYKLIHSL.

3aKOH COXpaHEHHUS SJEKTPUUECKUX 3aPs/IOB.
[TpoBOIHUKN U TUDIEKTPUKH.

MonennpoBaHue CUIOBBIX JTUHUNA 3JIEKTPUYECKOTO MOJISL.
HcTOYHMKM TOCTOSITHHOTO TOKA.

JIeficTBUS IEKTPUUYECKOTO TOKA.

. DIIEKTPUYECKU I TOK B KHUAKOCTH.

. ['a30BbIit pa3ps.

. I3aMepeHnune cuitbl TOKa aMIepMeTpOM.

. I3MepeHune 31eKTpuuecKoro HarpsyKEHUsI BOJIBTMETPOM.

. Peoctat u Mara3uH conpoTUBJICHUIA.

. BlanMoericTBre MOCTOSHHBIX MarHHUTOB.

. MonenupoBaHe HEBO3MOKHOCTH Pa3esIeHHs MOJIFOCOB MarHMTa.

. MonenupoBaHre MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnwIT Opcrena.

. MarauTHOE 1oJjie Toka. JJIEeKTPOMAarHur.

. JlelicTBHE€ MarHUTHOTO MOJISI HA MPOBOAHUK C TOKOM.

. DJEKTpOABUTATEIb TOCTOSHHOTO TOKA.

. UccnenoBanue sBiIEHUS 3JIEKTPOMAarHUTHON WHTYKIIHH.

. OnbiTel ®apanes.

. 3aBUCUMOCTb HaIpaBJIE€HUSI MHIYKIIMOHHOTO TOKa OT YCIOBUI €r0 BO3HUKHOBEHHUSL.
25.

DNeKTpOoreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie padomovl u onvimeol.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

OnpITHI 1O HAOIIOAECHUIO IEKTPU3ALUU TeJI UHIYKIHENH U IPU CONPUKOCHOBEHUU.
HccnenoBanue nelCTBUS 2JIEKTPUYECKOTO MOJI HA IPOBOJHUKA U JTUDJIEKTPUKU.

COopxka u nmpoBepka paboThI JIEKTPUUECKOH 1EMH MOCTOSHHOTO TOKA.

W3mepeHne n peryaupoBaHuE CHIIbI TOKA.

W3mepeHne u perynpoBaHue HallpsSHKEHHUS.

HccnenoBaHnue 3aBUCUMOCTH CHJIBI TOKA, HJIYIIEIO 4Yepe3 pPe3UucTop, OT CONPOTHBICHHS
pe3KcTOpa U HANPSHKEHUS Ha PE3UCTOpE.

OnbITl, AEMOHCTPUPYIOLME 3aBUCUMOCTb AJIEKTPUYECKOTO CONPOTHUBJIEHUS IMPOBOJHUKA OT
€ro JUIMHBI, IUIOIRAAM [TOIEPEYHOro CEYEHUs U MaTepuaia.

[lpoBepka mnpaBuia CIOXKEHUS HAINpPSHKEHUH IpU MOCIEAOBATEIbHOM COEIUHEHHUM JIBYX
PE3UCTOPOB.

IIpoBepka nmpaBuiIa AJ1s CUIIBI TOKA IIPU NApaICIbBHOM COSAMHEHUH PE3UCTOPOB.
Omnpenenenue paboThI IEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.

OmnpeneneHne MOIHOCTH JIEKTPUUYECKOTO TOKA, BBICIAEMOM Ha pe3rcTope.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMITOUKY, OT HAlpPsDKEHUsSI Ha Hel.
Omnpenenenue KII/I HarpeBarens.

HccenenoBanre MarHUTHOTO B3aUMOJICHCTBUS TOCTOSSHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTIO MOJISl IOCTOSIHHBIX MAarHUTOB IPU UX OOBETMHEHUH U Pa3JEICHUH.
HccnenoBanue NecTBUS SJIEKTPUYECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.

OnBbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbl B3aUMOJICHCTBUS KAaTYIIKU C TOKOM U MarHuTa
OT CUJIbl TOKA U HaIlpaBJIEHUs TOKA B KaTYIIIKE.

N3yuenue necTBUsI MAarHUTHOTO MOJIsI HA IIPOBOJIHUK C TOKOM.

KoHctpynpoBanue u uzydeHue paboThl 2JIEKTPOABUTATENSL.

Nzmepenne K11/ anexrponBuraTelbHON yCTaHOBKH.



21. OnpITH 110 HCCICOOBAHMNIO SABJICHUA BHCKTpOMaFHHTHOﬁ HHIAYKOWUH: UCCIICIOBAHUC W3MEHEHHU
SHAYCHHUA U HAITPABJICHUA HHAYKIHMOHHOI'O TOKA.

9 KJIACC

Paznea 8. Mexanuyeckue siBJie HHS.

Mexannueckoe JBukeHHe. MarepuanbHasg Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHHYECKOTO ABHKEHUS. PaBHOMEpHOE MpsiMONIMHEHOE qBHKeHUEe. HepaBHOMEPHOE MPSAMONIMHENHOE
nBuxeHne. CpeHss 1 MTHOBEHHAsl CKOPOCTh Tejla IPU HEPaBHOMEPHOM JIBUKECHUU.

VYckopenune. PaBHOyckopeHHOE mpsiMoiMHEHHOe nBMxkeHHWe. CBoOomHoe maaeHue. OTMbITH
lanunes.

PaBHOMepHOE IBMXKEHHME O OKpYXHOCTH. Ilepuon u yacrota obpameHus. JIuneliHas u yrioBas
CKOpOCTH. LIeHTpOCTpEeMHUTENIBHOE YCKOPEHUE.

IlepBeiii 3akoH Hserorona. Bropon 3axkoH Hserorona. Tperuit 3akoH Herotona. IlpuHnun
CYIEpPIO3ULINHA CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHuUs: CHiIa TPEHHUsI CKOJBKEHHsS, CHJIa TPEHHUs IOKOf,
JIpYTH€ BUJbI TPEHUSI.

Cuiia TSDKECTM M 3aKOH BCEMHPHOIO TATOTEHHUsS. Y CKOpEHHME CBOOOJHOro maaeHus. [[BukeHue
nna”eT Bokpyr ConHua. [lepBast kocMuueckast ckopocTb. HeBecOMOCTb M EperpyskH.

PaBHOBecue MartepuanbHOM TOUKHM. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTO Tenma ¢
3aKpenIEHHON OCBIO BpaleHus. MomeHT cuisl. LleHTp TsokecTH.

Wmmnynsc tena. Msmenenne nmmynbsca. Mmynse cuiibl. 3aKOH COXpaHEHHs MMITybca. PeakTuBHOE
JBU)KEHHUE.

Mexanuyeckast padota 1 MoIHOCTb. PaboTa cui TsbkecTu, ynpyroctu, TpeHus. CBsi3b SHEpIuu
pabotsl. [loTeHnmanbHast 3HEprys Tena, MOJHATOr0 Ha/l MOBEPXHOCThIO 3eMiu. [loTeHiuanbHas sHeprus
cxaroil npyxuHbel. Kunerndeckas sHeprus. Teopema O KMHETMYECKOM SHEPIUM. 3aKOH COXPAHEHUS
MEXaHHYECKON YHEPIUH.

Hemoncmpayuu.

1. HabmroneHue MEXaHUYECKOTO JBUYKEHHS TeJla OTHOCUTENbHO Pa3HBIX TNl OTCUETA.

2. CpaBHeHUE IyTeH U TPAEKTOPUN ABUKEHUS OAHOTO U TOTO K€ TeJla OTHOCUTENBHO PA3HBIX TEIl
oTcuéra.

H3mepeHne cKOpOCTH U yCKOPEHUS NPAMOJIMHEUHOTO ABUKEHUS.
HccnenoBanne npu3HaKkoB paBHOYCKOPEHHOTO JBHKECHUS.
HaGuroienue qBUKeHMS Tena Mo OKPYKHOCTH.

o wuks W

HaGmronieHne MexaHU4eCcKuX SIBJICHUM, MPOUCXOMAIMX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBM)KEHUU OTHOCHTENBHO KaOuHeTa (pU3uKH.

3aBHCHMOCTb YCKOPEHUS Tejla OT MAcChl Tejla U JEHCTBYIOIEH Ha HETO CUJIBI.

8. Habmronenue paBeHCTBa CUII IPU B3aUMOJIEHCTBUU TeEl.

9. H3mMmeHeHHe Beca Tena IpU YCKOPEHHOM JABUKEHUH.

10. Ilepenaua umnynbca Mpu B3aUMOJICHCTBUHU TEII.

11. IlpeoOpa3oBaHMs SHEPTUH MTPH B3aUMOJICHCTBUU TEJ.

12. CoxpaHeHue UMIyiIbca IPU HEYIIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMIyibca Ipu adCOMIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HabniofieHue peakTUBHOTO JIBU)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKON 3HEpruu npu cBOOOIHOM MAJAECHUH.

16. CoxpaHeHHEe MEXaHUYECKOW SHEPrUU NPH JABUKEHUU Tesla MO/ JEHCTBUEM IPYKUHBI.
Jlabopamopnvle padbomst u onvimol.

1. KoHcTpynpOBaHME TpaKTa JUlsl Pa3srOHA M JAJbHEUINEr0 PaBHOMEPHOIO IBH)KCHHUS IAPHUKA UITU
TEJEKKU.



2. OmpeneneHue cpeHed CKOPOCTH CKOJBKEHHUS Opycka WM JBM)KEHUS LIApUKa IO HAKIOHHOU
MIJIOCKOCTH.

3. Ompenenenue yCKOpeHUs Teaa IpU PaBHOYCKOPEHHOM JIBH)KEHUHU MO HAKITOHHOM MJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIYTM OT BPEMEHHM IPU PABHOYCKOPEHHOM JBUXEHHHM 0Oe3
HAYaJIbHOW CKOPOCTH.

5. TlpoBepka rumoTe3bl: €CIU MPH PAaBHOYCKOPEHHOM JBM)KEHUH 0€3 HadalbHOH CKOPOCTH MYyTH

OTHOCATCS KaK psq HEUETHBIX YU CCJI, TO COOTBETCTBYIOIMEC ITPOMEKYTKU BPCMCHU OJJUHAKOBBEI.

HccenenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO JTaBJICHHUSL.

Omnpenenenue kKo3GpPUIIMEeHTa TPEHUS CKOJIBKEHHUSL.

OmnpeneneHue )KECTKOCTU MPYKUHBI.

OmnpeneneHue padoOThl CUJIBI TPEHUS NIPU PABHOMEPHOM JABMXKEHUM Tella [0 FOpU30HTAIBHON

Lo N

ITIOBEPXHOCTH.
10. Onpenenenue pabOTHI CUITBI YIIPYTOCTH MPHU MOABEME Ipy3a C HCIOIB30BAHUEM HEMOABUKHOTO
Y TTOABUKHOTO OJIOKOB.
11. 3yyeHue 3aKk0Ha COXpPAHEHUS SHEPTUH.
Pazgen 9. Mexanu4yeckue Koje0aHusA U BOJIHBI.
KonebarensHoe npukenne. OCHOBHBIEC XapaKTEPUCTHKN KOJICOaHW: IEPHO/I, YaCTOTa, aMILTUTY/IA.
MaremaTuueckuii U IpyKUHHBIN MasTHUKH. [IpeBpaieHne sHepTuu Ipu KojedaTeTbHOM ABUKEHUH.
3aryxaronme kojebanus. BeiHyxeHHbie KoseOanus. Pesonanc. Mexannueckue BoiaHbl. CBOMCTBA
MexaHudeckuX BOJH. [IponmonbHbIE UM mMomepeyHble BOJHBI. J[IMHA BOJHBI M CKOPOCTH €€
pacnpocTpaHeHusl. MexaHn4yecKue BOJIHbI B TBEPJIOM Telle, CEICMUUYECKUE BOJHBI.
3ByK. ['poMKOCTh 3ByKa W BbIcOoTa TOHA. OTpaxeHue 3Byka. IHGpa3ByK u ynbTpa3ByK.
Hemoncmpayuu.
Habmonenne xonebanuii T oA ISHCTBUEM CUJITBI TSDKECTH U CHIIBI YITPYTOCTH.
HaOnronenue xonebanuii rpy3a Ha HUTU U Ha IPY)KUHE.
Habnronenne BeIHYX/IEHHBIX KoleOaHU U pe30HaHca.
PacnipocTpanenue mpo10IbHBIX U MOTEPEYHBIX BOJTH (HA MOJIEIH ).
Habnronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKU pE30HaHC.
Jlabopamopnvie pabomst u onvimol.
1. OmnpeneneHue 4acTOTHl U MEPHOJIA KOIeOaHU N MaTEMAaTHYEeCKOTO MasiTHHKA.
2. OmnpeneneHue 4acTOThI U Mepro/ia KojaeOaHUM MPYKUHHOT0 MasTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH IMEpHOJia KOJEOAHUU IMOJBEIIEHHOTO K HUTH Tpy3a OT JUITMHBI
HUTH.

ok wWwNPE

4. HccnenoBaHue 3aBUCUMOCTH IEpHOJIa KOJICOaHNH MPYKUHHOTO MasiTHUKA OT MACChl IPy3a.
[IpoBepka HE3aBUCUMOCTH IIEpro/ia KoeOaHu rpy3a, MOABEIICHHOTO K HUTH, OT MacChl Ipy3a.

6. OnbITHl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh Iepuoja KojeOaHUN NPYKHMHHOIO MasTHHUKA OT

MAacChl I'py3a U )XECTKOCTH IPYKUHBI.

7. W3mepeHue yCKOpeHHsI CBOOOAHOIO MajCHHUS.

Paznea 10. Di1ekTpoMarHuTHOE 10Jie M 3J1€ KTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHuTHOE IOJIe. ODJIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJIH.
[Ilxana 3JIeKTpOMarHUTHBIX BOJH. Mcrionbp30BaHue 3JIEKTPOMAarHUTHBIX BOJIH JUIL COTOBOM CBS3H.

\

DiekrpoMarHuTHas nmpupoja ceera. CKopocts cBera. BosHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.

1. CBoiicTBa 3JEKTPOMAarHUTHHIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnuvie padomosl u onvimel.

1. V3ydeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIBI0O MOOMIIBHOTO TeedoHa.
Pazgen 11. CBeToBbBIE SIBJICHUS.



JIyqua;I MOJCJIb CBCTA. HUcTounuku cera. HpHMOJIPIHeI;'IHOG paciupoCTpaHCHUEC CBCTA. 3aTMeHHUA

Comnnua u Jlynsl. Otpaxenue ceta. [Imockoe 3epkaiio. 3akoH OTpakKeHUS CBETA.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKoH IMpCIOMJICHHUS CBCTA. Ilonnoe BHYTPCHHCC OTpPAKCHUC CBCTA.

Hcnonp30BaHue MOIHOTO BHYTPCHHETO OTPAXCHHUA B OIITUICCKHUX CBECTOBOAAX.

Jlunza. Xon mydeii B muH3e. OnTudeckas cucreMa oroarnmapara, MUKPOCKOTa U Teneckomna. [ a3

KaK onThyeckas cucreMa. bin3opykocTh U JalbHO30PKOCTb.

Pasznoxxenue Oemoro ceera B cmekrp. OmbiTel Hpiorona. CroeHHe CHEKTpalbHBIX I[BETOB.

I[chepcml CBCTa.

Hemoncmpayuu.

[IpsimonuHetHOE pacpocTpaHEHUE CBETA.

OrpaxxeHue cBera.

[Tomyuenne n300pakeH B MIOCKOM, BOTHYTOM U BBIITYKIOM 3€pKaJiax.

[Ipenomnenue cBera.

OnTuyecknii CBETOBO/I.

XoJ iy4eii B cobuparoleit TuH3e.

Xox my4el B pacCEeUBAaIOIIEH JTUH3E.

[lonydyeHnne n300paxeHU C MOMOILBIO JTUH3.

[Mpunnun neiicTBus GoToarnmapaTa, MUKPOCKOTa U T€JIECKOTa.

10. Mopenn 1asa.

11. PaznosxeHue OEoro cBeTa B CIEKTP.

12. TlonydeHnue 6em0TO CBETA MPU CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuvie padomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETOBOTO JIydya OT yIjia IMaJIeHUsI.

2. UzydeHue xapaKTepUCTUK M300pa’keHUs IPEAMETa B MIJIOCKOM 3epKalie.

3. HccnenoBaHnue 3aBUCUMOCTH yIJIa MTPEJIOMJICHUSI CBETOBOTO JIyda OT YIJIa TaJeHUs Ha TPaHUIIEe
«BO3JIyX—CTEKIIOM.

[Tomyuenne n300pakeHUH ¢ TOMOIIBIO COOMPAOIICH JTMH3HI.

OmnpeneneHue GOKYCHOTO PACCTOSIHUS U ONTHYECKON CHITBI COOMPAFOIICH JTUH3HI.

OMBITHI 11O Pa30KEHUIO OET0T0 CBETa B CIIEKT.

OmBITH IO BOCTIPUSTHIO IIBETA IPEAMETOB MPH UX HAOIIOACHUN Yepe3 IBETOBBIC (PUITBTPHI.
Pa3nen 12. KBanroBbIe fIBJIe HUSA.

OmswiTel  Pesepdopna u mmanerapHas Mojaenb aroma. Mogmens aroma bopa. Hcnyckanue wu

LNV EWNRE

No vk

IOITIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHeW4aTbIe ClIEKTPHI.

PanuoakruBHOCTb. AJ'IL(ba—, bera- u raMMa-u3JIydCHU. CTpOGHI/Ie dTOMHOI'O s1pa. HYKJ'IOHHaSI

MOJIENIb aTOMHOTO siipa. M3oTonkl. PagnoakrruBHEIE TpeBpamieHus. [lepruoa momypacnaaa aTOMHBIX S€ED.

sep.

SnepHbie peakiuu. 3aKOHbI COXpPaHEHUS 3apPSAA0BOTO U MACCOBOTO YU CEN. DHEPIUsl CBSI3U aTOMHBIX
CBs13p Macchl U 3Hepruu. Peakiiuu cunTesa u nenenus saep. Mecrounnku sueprun CosHIa U 3BE31.
Snepnas sHepreTuka. /[edicTBUs palMOAKTUBHBIX U3Iy4CHUN HA )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

1. CnexTpsl U3Ty4eHUS U TOTIIOIIECHHUS.

2. CnekTpsl pa3IM4HbIX Ia30B.

3. Cnexrp Bogopoja.

4. HalGmroneHue TpekoB B kamepe BusbcoHa.

5. Pabora cuérurka HOHU3UPYIOIMX U3TY4SHH.

6. Peructpanus usnydeHuss IpUPOAHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnvie pabomost u onvimol.
1. HaOnrogeHnue CIUIOMHBIX U TUHEWUYATHIX CHEKTPOB U3ITyUCHHUSI.



2. HccnenoBaHue TpPEKOB: H3MEPEHHME HHEPIMM YaCTHIBl IO TOPMO3HOMY HyTH (IO

dororpadusm).

3. U3mepenue paguoakTuBHOIO (hoHa.

IHoBTOPHTEIBHO-00001IAIOIIMIA MOYJIb.

[ToBTOpUTENBEHO--0000IAIONMIT  MOYAb NTpeaHa3HaueH JUisi CHUCTeMaTH3allMi U 0000IIeHHS
IPEIMETHOTO COAEP)KAaHUS M OMNbITa JEATENbHOCTH, HMPHOOPETEHHOrO INPU H3Yy4EHHUHM BCEro Kypca
¢u3MKM, a TaKKe JUIsl TOATOTOBKM K OCHOBHOMY TIOCYJIapCTBEHHOMY »3K3aMEHY IO (u3uke Uit
oOyJarommxcs, BbIOpaBUIMX 3TOT y4eOHBIN MpEIMET.

[lpy m3yyeHUM AAHHOTO MOJYJS PEANU3YIOTCS U CHUCTEMATU3UPYIOTCS BUJIbI JESTEIBHOCTU, Ha
OCHOBE KOTOpBIX OOecreunBaercs JOCTHUKEHUE MPEIMETHBIX M METANPEAMETHBIX IJIaHUPYEMBbIX
pe3yabTaToB 00ydeHMs], (GOPMHUPYETCsl €CTECTBEHHOHAyYHasi TPAMOTHOCTh: OCBOEHHUE HAay4YHbBIX METOJIOB
MCCIIEIOBAHUs SBJICHUN MPUPOJBI U TEXHUKU, OBJIAJCHUE YMEHUSAMHU OOBSICHATH (PU3NUYECKUE SIBICHMUS,
IIPUMEHSIA MOJyYEHHbBIC 3HAHUS, PELIATh 33Ja4l, B TOM UUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAIIBHBIE.

[IpyHOMNIHAIBHO NEATEIBPHOCTHBIM XapakTep AAHHOIO paslesia peain3yeTcsl 3a CYET TOro, 4TO
oOyJaronmecs BBIMOIHSIOT 33JJaHHs, B KOTOPBIX UM IpeJIaracTcs:

Ha OCHOBE IIOJIydEHHBIX 3HAHUN paclo3HaBaTh M HAy4HO OOBACHATH (PU3MUECKHE SIBJICHUS B
OKpYKAIOILIeH MPUPOJIE U MOBCEIHEBHOM JKU3HU;

MCIOJIb30BaTh HAYYHBIE METO/Ibl HCCIEI0BaHMS (U3NUYECKUX SBJICHUMN, B TOM YHCII € AJIS IPOBEPKH
TUIOTE3 U MOJIYy4EHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4yHbIE OCHOBBI Hamboyiee BaXKHBIX JOCTHIKEHUN COBPEMEHHBIX TEXHOJOIUH, HalpuMep,
IIPAKTHUYECKOTO HCIOJIB30BAHMS Pa3IMYHBIX MCTOYHHUKOB JHEPIUU HA OCHOBE 3aKOHA IPEBPAILCHUS U
COXpaHEHUs BCEX U3BECTHBIX BUJIOB SHEPIUHU.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

I/ISYIICHI/IC (l)I/I3I/IKI/I Ha YPOBH€ OCHOBHOI'O 06H_ICFO 06p330BaHI/I5I HampaBJICHO Ha OJOCTUXKCHHUC

JIMYHOCTHBIX, MCTANIPCAMETHBIX U TPECIMETHBIX O6pa30BaTCHI)HI)IX PE3YIbTAaTOB.

B pesynbrare u3ydeHus: (U3MKH Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs y OOydaromerocs

OyayT copMUPOBAHBI CICIYIONME JTMIHOCTHBIC PE3YJIETAThl B YACTH:

1) naTpHOTHYECKOI0 BOCIIUTAHUSA:

— MPOSIBJIICHHE UHTEpPEeca K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUI CKOM (pM3UUECKON HAYKH;

— LIEHHOCTHOE OTHOILIEHUE K JOCTHKEHHSIM POCCUMCKUX YIEHBIX--(PU3UKOB;

2) rpaskIaHCKOI0 M JYXOBHO-HPABCTBEHHOI'0 BOCIUTAHUS

— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYK/IEHUH OOIIECTBEHHO 3HAYMMBIX U ITHYCCKUX MTPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTHXKEHUN (PU3UKU;

— OCO3HAHHE BAKHOCTU MOPATbHO--ITUYECKUX TPUHITUIIOB B JIEATEIIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCTIMTAHUS :

— BOCHPHATHE ICTETUUYECKUX KadecTB (PM3NYEeCcKOil HayKu: €€ TapMOHUYHOTO MMOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHMA:

— OCO3HAaHME IIEHHOCTH (U3MYECKOW HAyKd KaK MOIIHOTO MHCTPYMEHTA MO3HAHHS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHI, BaXKHEUIIEH COCTaBJISIONICH KYJIbTYpHI;

— pa3BUTHE HAYYHOMU JIF0O03HATENbHOCTH, UHTEPECA K UCCIIEI0BATENILCKON IETEIbHOCTH;

5) popmupoBanusi KyJbTYpbl 310POBbS U IMOLMOHAJIBHOIO 0JIATONOJIYYMSA:

— OCO3HaHHWE IIEHHOCTH 0e30macHOro oOpasa H3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BXHOCTH NpaBuJ 0€30IaCHOTO IOBEJIEHUsS Ha TPaHCIOpPTEe, Ha J0porax, ¢ 3JIEKTPUUYECKUM U
TEIMJIOBBIM 000PYI0OBaHUEM B JJOMAIHUX YCIOBUSIX;

— chopMUPOBAaHHOCTh HaBbIKa peduieKCHU, TPU3HAHKUE CBOETO MpaBa Ha ONIMOKY M TaKOTO K€ MpaBa
y JIpYTroro 4ejioBeKa;

6) TPy10BOI0 BOCIIUTAHUS

— AaKTUBHOE y4YacTHe B pEIICHHH TMPaKTHYECKUX 3amad (B paMKaXx CeMbH, 00pa3oBaTENbHOMN
OpraHU3allNH1, TOPO/a, Kpasi) TEXHOJOTUUECKOW M COI[MaIbHON HAINpPaBIICHHOCTH, TPEOYIOIMX B TOM
qucie U GU3NIEeCKUX 3HAHWH;

— MHTEpEC K MPaKTUUECKOMY U3Y4eHUIO Mpodecchii, CBI3aHHBIX ¢ (DM3UKOK;

7) 3K0JI0THY€CKOI0 BOCIIMTAHMSI

— OpHUEHTAIUs Ha NMpPUMEHEHHUE (U3MYECKUX 3HAHWU IS PEIICHUs 3a/1ad B 00JaCTH OKPYKAIOIIECH
cpelibl, MIaHUPOBAHMS OCTYIIKOB U OLEHKH X BO3MOXHBIX IMOCIEACTBUM JIs1 OKPYXKAIOLIEH CPEeJibl;

— OCO3HaHMeE MI00ATBLHOTO XapakTepa AKOJOTHYECKUX MPOOJIeM U MyTel UX peueHus;

8) ajanTanuM K M3BMEHSIOIMMCSl YCJI0BUSIM COUMAJILHON M MPUPOIHON Cpe/bl:

— TOTpeOHOCTh BO B3aUMOJICWCTBMM IPH BBINOJIHEHUHM HCCIEAOBAHUNA M TNPOEKTOB (hr3MUe CKOM
HaIMpaBJICHHOCTU, OTKPHITOCTh ONBITY U 3HAHUSM JIPYTHX;

— MOBBIIICHUE YPOBHS CBOCH KOMITIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JACSTEITbHOCTH;

— MoTpeOdHOCTh B (POPMHUPOBAHMU HOBBIX 3HAHHH, B TOM uucie (GOPMYJIUPOBATH WUJICU, TTOHSTHS,
TUIOTE3bI O (U3UYECKUX OOBEKTaX U SBIICHUSX;

— oco3HaHHeE AePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMITIETEHTHOCTEH B 00J1aCTH (PU3UKH;

— IJIAHUPOBAHUE CBOETO PA3BUTHS B MIPHUOOPETEHUH HOBBIX (MM3MUCCKUX 3HAHUM;

— CTPEMIICHHUE aHAIM3UPOBATH U BBISBIISITH B3AaUMOCBSI3U MPHUPOJIBI, OOIIECTBA U SKOHOMHUKHU, B TOM
YHCIIe C UCTIOJB30BaHNEM (PU3UYECKUX 3HAHUM;



e — OIICHKAa CBOUX JCHCTBUI ¢ y4ETOM BIIHMSHUS Ha OKPYKAIOIIYI0 CpeIy, BO3MOXKHBIX TIOOATBHBIX
HOCJIENCTBUIA.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbrare ocBOEHHUS MpOrpamMMbl MO (U3MKE Ha YpOBHE OCHOBHOIO OOINEro 0Opa3oBaHUS y
oOyyarorerocsi 6yayT copMUpOBaHbl MeTalpeIMeTHbIE pe3yJbTaThl, BKIIOYAIOIE TO3HABATEIbHBIC
yHUBEpCallbHble YydeOHble JCWCTBHS, KOMMYHHUKATHBHBIC YHUBEpCaJbHBIE YdeOHbBIE JIEHCTBUS,
PEryIsITUBHBIC YHUBEpPCAIbHbIE yUeOHbIE ICHCTBUS.

ITo3naBaTebHBIE YHuUBEpPCAJIbHbIC y‘leﬁl—lble JeiicTBUs

Ba3oBrble Jjornyeckue AeicTBUA:

® BBISBJIATH U XapaKTepH30BaTh CYILIECTBEHHbIE MTPU3HAKA OOBEKTOB (SIBJICHUN);

® yCTaHABIMBaTh CYIIECTBEHHBIH NpPH3HAK KIaCCH(UKAIMU, OCHOBAHUsS HJs 000OLIEHUS U
CpaBHEHUS;

® BBISBJIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOpPEYHS B pacCMaTpUBaeMbIX (pakrax, JaHHBIX U
HaOIIOIEHUSIX, OTHOCSIIMXCS K (PU3NYECKUM SBICHUSM;

®  BBISBJIATH MPUUYUHHO--CIIEICTBEHHbIE CBSA3U MPU U3YYECHUU (PU3UYECKUX SBIICHUN U MPOIIECCOB,
JIeNlaTh BBIBOJBI C HCIIOJNB30BAHWEM JIEAYKTUBHBIX W WHJIYKTUBHBIX YMO3AKIIOYCHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PM3UUECKIUX BETUYHH;

® CaMOCTOSITENIBHO BBIOMpATh CIOCOO peleHus YdeOHOW ¢u3nvecKkord 3amaun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB peEIIeHHUs, BHIOOp Hamboyiee MOAXOMAAIIETO ¢ yIETOM CaMOCTOSTEIBHO
BBIJICIEHHBIX KPUTEPHEB).

Ba3oBble ncciegoBarteibckue 1eiCTBUS :

®  HCIIOJB30BATh BOMPOCHI KAK UCCIEAOBATEIBCKUIT HHCTPYMEHT MO3HAHMUS;

® TMPOBOAUTH IO CAMOCTOSATENBHO COCTABJICHHOMY ILIaHY OIIBIT, HECJOXKHBIN (u3nUecKuit
AKCIIEPUMEHT, HEOOJIbILOE HUCciIeIoBaHNE (PU3HMUYECKOTO SIBJICHUS,

® OICHUBaTh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh WHGPOPMAIMIO, IOTYYEHHYIO B XOJe
MCCIIEIOBAHUS UJTH DKCIIEPUMEHTA;

® CaMOCTOSITENIbHO (OpMyIHpOBaTh OO0OOLIEHUSI M BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaO0JII0ICH U], OTIBITA, HCCIICOBAHMS;

® [POTHO3UPOBATh BO3MOXKHOE JajibHEilllee pa3BUTHE (U3UYECKUX IMPOIECCOB, a TakKe
BBIJIBUTATH MTPEATIOIOKEHUS 00 MX PA3BUTHHU B HOBBIX YCIIOBUSIX U KOHTEKCTAX.

PaGora ¢ unpopmanmeii:

® [PUMEHSTH pazIN4YHbIe METOAbI, HHCTPYMEHTHI U 3aPOChl IPH MOKUCKE U 0TOOpe NHpopmMau
WJIH TAHHBIX C YIETOM TPEIOKEHHOW ydeOHO! (hr3uuecKoil 3a1auu;

® aHANM3HUPOBAThH, CUCTEMATHU3UPOBATH U MHTEPIPETUPOBATH HHQPOPMAIUIO PATUYHBIX BHIOB U
dopM TIpeICcTaBICHUS;

® CaMOCTOSTCIILHO BBIOMPATh ONTUMAIbHYIO (OpMy TMpeAcCTaBlieHUs HWHOOpPMAHK U
UJUTIOCTPUPOBATh PelaeMble 33/1a4l HECJIOKHBIMHU CXeMaMH, JUarpaMMaMiu, HHOU rpadukoil u
UX KOMOWHAIIUSIMHA.

KoMMyHUKATHBHBIE YHHBEPCAJIbHbIE yueOHbIe NeiiCTBUA:

e B x0/1e O0CYXJeHHS Y4eOHOro Marepualna, pe3yabTaToB JabopaTOpHBIX pPabOT UM IPOEKTOB
3a7laBaTh BOINPOCHI IO CYILECTBY 00CYX/IaeMOW TeMbl M BBICKa3blBaTh WJIEH, HalleJICHHbIC Ha
pellieHre 3a7auu U MoAJepKaHue OJ1arokeaaTeTbHOCTH OOIICHUS;

® CONOCTaBIIATH CBOU CYKICHUS C CYKICHUSMHU JAPYTUX YYACTHHKOB JUajnora, oOHapyXHBaTb
pa3iinvKe U CXOACTBO MO3UIINN;



BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
NyOJIMYHO MPEICTAaBIATh PE3YJIbTaThl BBIMOIHEHHOTO (PU3UYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCIIe0BaHUsI, IPOCKTA);

NOHMMAaTh M HCIIOJNb30BaTh IMPEUMYILIECTBA KOMAHIHONW W HWHIUBUIYaJbHOH pabOTHl IpHU
peIIeHUH KOHKPETHOU (pr3UYECKO MpoOIeMbl;

NPUHUMATH LETU COBMECTHOM AEATENbHOCTH, OPraHM30BbIBATh JIEHCTBUS MO €€ TOCTUKEHUIO:
pacmpenensiTb poyid, 00CYXKAaTh MPOLECCHl W Pe3ylbTaThl COBMECTHOM paboOThl, 0000IIATH
MHEHUS HECKOJIBKUX JTIOJICH;

BBINIOJIHATH CBOIO 4YacTh pabOThl, JOCTUTas KAuyeCTBEHHOIO pe3ylbTara II0 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JCHCTBUSA C IPYTUMH 4JIeHAMU KOMaH/Ibl;

OLICHUBAaTh KaueCTBO CBOEr0 BKIaJa B OONMH MNPOAYKT MO KPUTEPHUSM, CaMOCTOSITENIBHO
copMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSL.

PerJ]HTHBHbIe YHUBEPCAJIBbHLIC y‘-leﬁl—[ble aeiicTBus

Camoopranuszanus:

BBIABIIATH MpPOOJEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsX, TPeOYIOIMX i pelieHus
(du3nyeckux 3HaAHUK;

OPUEHTHPOBAThCA B PA3IMYHBIX MOIXOAaX MPUHATUS pelleHUuN (MHIUBUIYaJIbHOE, MPUHSITHE
pelleHUs] B TpynIie, IPUHATHE PELICHUH TPYIION );

CaMOCTOSITEJIBHO ~ COCTABJIATh ~ QJITOPUTM  pelleHUs (U3MYECKOM 3aadd WM IUIaHa
UCCIIeIOBaHUA C Y4ETOM MMEIOIMXCS PpEecypcoB U  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IIPEIIaracMble BapUaHThI PEILCHHH;

JenaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIlIeHHUE.

CaMOKOHTPOJIb, IMOLHMOHAJILHBIN HHTEJJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYallMH U IpeylaraTh IjaH e€ N3MEHEeHMUS;

OOBACHATh IPUYUHBI JOCTHIKEHUS (HEIOCTUKEHMS) pe3yIIbTaTOB JAEATEIbHOCTH, JaBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS (PU3UYECKOTO
UCCIIEZIOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB, M3MEHMBIIMXCS CHUTYaIlUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIMX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTAa LI€JIU U YCIOBUSIM;

CTaBUTh ceOs Ha MECTO JPYIOro 4ejloBEKa B XOJ€ CIOpa HIIM JUCKYCCHM Ha HAYYHYIO TeMY,
ITIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYroro;

MPU3HABaTh CBOE MPaBO Ha OMMOKY MPU pelieHNN (U3UYECKUX 33]1a4 WM B YTBEPXKICHUSX Ha
Hay4YHbIE€ TEMBI U TAKOE K€ IIPaBO JIPYroro.

INPEAMETHBIE PE3YJIbTATbHI

K xoHny oOydeHusi B 7 kjiacce MpeaMeTHbIE PE3y/bTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXaTh

c(OpMHPOBAHHOCTD Y OOYJAIOIIMXCST YMEHHI:

UCIIONIb30BaTh TOHSTUS: (U3UYECKHE U XUMHYECKUE SIBIICHUS, HAONIOJCHHE, DKCIIEPUMEHT,
MOJIeJTb, TUIIOTE3a, SANHUIBI (M3NUYECKUX BEIMYUH, aTOM, MOJICKYJa, arperaTHble COCTOSH Us
BemecTBa (TBEpPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHHYECKOe MBWIKEHHE (paBHOMEPHOE,
HEPaBHOMEpPHOE, TPSIMOJIUHEHHOE), TPAaCKTOpHs, pPaBHOJCHCTBYOm@S cuia, aedopmarus
(ympyrasi, 1jiacTuyeckasi), HeBECOMOCTh, COOOIIAIOIMECS] COCY/IbI;

paznuuath sBieHUs (nuddysus, TEMIoBOe MBUKEHHWE 4YAaCTHUI[ BEIIECTBA, PaBHOMEPHOE
JBUIKCHHE, HEPAaBHOMEPHOE JBM)KCHUE, HHEPITUS, B3aUMOJICHCTBUE TEJI, pABHOBECHE TBEPIBIX



TeJ ¢ 3aKpEIUIEHHOM OChIO BpALICHMS, Nepegayda JaBJeHUs TBEPABIMU TeJIaMH, KHUAKOCTAMU U
razamm, arMoc(epHOe NaBJCHHE, TUIABAHUE TEJ, MPEBpAICHUS MEXaHWYECKOH SHEprHH) IO
ONMCAHUIO UX XapaKTEPHBIX CBOWCTB W HA OCHOBE ONBITOB, JAEMOHCTPUPYIOIMX JaHHOE
(du3uyecKoe SIBICHUE,

pacrio3HaBaTh MPOSIBICHHWE HM3YUYECHHBIX (M3NYECKUX SBICHUH B OKPYKaIOUEeM MHpE, B TOM
yucie (Gu3ndeckue sSBICHHUS B MPUPOJE: MPUMEPHl JBUKEHHS C Pa3lIUYHBIMU CKOPOCTSIMU B
KUBOM M HEXWBOW NpPHPONE, NCHCTBHE CUJIBI TPEHUS B TPHPOAE M TEXHUKE, BIHSHUE
aTMoc(epHOTO JaBJICHUS HA )KUBOW OpPraHu3M, IJIaBaHUE PbIO, phlYard B TeJe YeJIOBeKa, MpH
TOM MEpPEBOAUTh MPAKTHUECKYI0 33Jady B y4eOHYIO, BBIJEIATH CYIIECTBEHHBIE CBOMICTBA
(mpu3HaKK ) GU3NYECKUX SIBICHUN;

ONMCHIBATh M3YYEHHBIE CBONCTBAa Tl U (PU3UYECKUE SBJICHUS, HCIOJIB3YS (U3NUYECKUe
BEIMYMHBI (Macca, 00bEM, MUIOTHOCTh BELIECTBA, BPEMs, IYTh, CKOPOCTb, CPEIHSSI CKOPOCTb,
CHJIa YIPYIOCTH, CUJia TSDKECTH, BEC Tella, CHJIa TPEHHUs], JaBjieHue (TBEPIOTo Tela, KHUIKOCTH,
raza), BbITAJIKUBAIOIAs CHUJIA, MEXaHUUYECKas paboTa, MOLHOCTb, MJIEYO CHJIbI, MOMEHT CHUJIBI,
KOA(UIIMEHT MOJIE3HOTO JCHCTBUS MEXaHU3MOB, KHHETHYECKasl U MOTEHIIHAIbHAs SHEPTHs),
OpU OMHCAHUM MPaBUJIBHO TPAKTOBAaTh (PM3MUECKMI CMBICH HCIOJIb3YEMBIX BEIMYUH, HX
0003HAYCHNS W €OUHUIBI (U3NYECKUX BEIMYNH, HAXOIUTh (OPMYJIBI, CBSZBIBAIOIIME JTAHHYIO
(¢u3nYecKyl0 BETHMYUHY C JPYTUMH BETMYMHAMHU, CTPOUTH TPpauKu M3yd€HHBIX 3aBUCUMOCTEH
(U3UYECKUX BEIIMYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (M3WYECKUE SIBIICHUS W IPOLECCH, HCIOJIB3Ysd IpaBHIIa
CJIOKEHUs cui (BAOJb OAHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUiIo
paBHOBecus pbryara (0J10Ka), «30J10TO€ IPABUIIO» MEXAHUKH, 3aKOH COXpaHEHUS MEXaHHMYECKOM
SHEPIUU, TMPU OTOM JlaBaThb CIOBECHYIO (OPMYIMPOBKY 3aKOHAa W 3alHCHIBATH €ro
MaTeMaTHYeCKOE BBIPAKEHMUE;

OOBSCHATh (PM3NYECKUE SBICHUS, TMPOIECCHl W CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTYallUH TPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABJIATE HMPUYUHHO--CIIEACTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTHYECKHUX IArOB C OMOpPOi Ha 1—2 M3ydeHHBIX CBOHCTBA
GU3HYeCKUX SBICHUM, PU3NICCKUX 3aKOHA WITH 3aKOHOMEPHOCTH;

pewaTh pacuéTHble 3aJaud B 1—2 AeWCTBHUS, MCHOJb3Yd 3aKOHBI U (DOPMYIbI, CBS3bIBAIOLIME
¢u3nyYecKkue BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3aJayd 3allMChIBATh KPAaTKOE YCIOBHE,
MOJCTABJIATh (U3NYECKUE BEIUYMHBI B (QOpPMYIBl W TPOBOAUTH pACUEThl, HAXOIUThH
CIpaBOYHbIC JAHHblE, HEOOXOAMMBbIE JUIs pELIeHHs 3aJady, OLEHHWBATh PEATUCTUYHOCTh
MOJIY4CHHOU (M3HYECKON BETUYUHEI;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIMTh MPU MOMOIM (M3UYECKUX METOJOB, B
ONMCAHUM HUCCIICAOBAHUS BBIIEIATh IPOBEPSIEMOE NPEANOIOKEHHE (TUIIOTE3y), pa3anydaTh U
MHTEPIPETUPOBATDH MOJTYYCHHBIA PE3ylbTaT, HAXOAUTh OIMOKHA B XOJI€ OIbITA, JIEJIaTh BHIBOBI
0 €r0 pe3yJbTaram;

MPOBOJIUTH OMNBITHl MO HAOTIOACHUIO (PU3NYECKUX SBICHUNM WU (U3MYECKUX CBOWCTB TeN:
dopMynHpOBaTh MPOBEPSAEMbIE MPEINONOKEHUS, COOMpPATh YCTAHOBKY M3 IPEIIOKEHHOTO
000pyi0BaHUs, 3alIUChIBATh X0/ ONbITA U (POPMYITHPOBATh BBIBOJIBI;

BBITIOJTHATh TIPSMBbIE W3MEPEHHUSI PACCTOSHUS, BPEMEHH, MAacChl Tena, 00bEéMa, CHUIBI M
TEMIIepaTyphl C UCIOIb30BAHUEM aHAJIOTOBBIX M LU(POBBIX TPUOOPOB, 3aNIMCHIBATH TOKA3aHUS
pruOOPOB € YU4ETOM 3aIaHHON aOCOTIOTHOMN MOTPENHOCTH N3MEPEHU;

IIPOBOJIUTh MCCIIEJIOBAaHUE 3aBUCHUMOCTH OJHOM (M3MYECKOM BEIMYMHBI OT JApPYyrol c
MCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH PAaBHOMEPHO JIBHIKYILETOCS Teja OT
BpEMEHHU [BUKEHHUS Tela, CHJIbI TPEHUS CKOJBKEHHMS OT Beca Tella, KauecTBa 00pabOTKU
MOBEPXHOCTEH TENl M HE3aBUCUMOCTH CHJIBI TPEHHS OT IIOMRAAN CONPUKOCHOBEHHS Tell, CHIIbI
YIOPYTOCTH OT YIJIMHEHUS NPYKUHBI, BBITAIKABAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTu



Tela U OT TUIOTHOCTH XUIKOCTH, €€ HE3aBUCHUMOCTU OT MJIOTHOCTH Teja, OT MIyOMHBI, Ha
KOTOPYIO TIOTPY)KEHO TEJI0, YCIOBUW TIABAaHUS TEJ, YCIOBUH PaBHOBECHsS phlyara W OJOKOB),
y4acTBOBaTh B MJIAHUPOBAHUU Y4eOHOTO HCCIENOBaHUs, COOMpATh YCTAHOBKY M BBITOJHSTH
U3MEpEeHUs, CcleAyd NpeIIoKEHHOMY IUIaHy, (UKCUPOBATh pe3yidbTaThl IOJYy4€HHOU
3aBUCUMOCTHN (1)I/I3I/I‘-IGCKI/IX BCIIMYMH B BHUAC NPCIIOKCHHBIX T216JII/II_I )41 l"pa(l)I/IKOB, AcJ1aTh
BBIBO/IBI 110 PE3YJbTaTaM UCCIIEIOBAHUS;

MNpPOBOAUTHE KOCBCHHBLIC M3MCPCHUA (1)I/ISI/I‘~ICCKI/IX BCIINYUH (HHOTHOCTI) BCIICCTBA XKUAKOCTU U
TBEPIOTO TeNa, CHiIa TPEHUs CKOJBKEHHWsS, JaBlIEHHE BO3AyXa, BBITAJIKUBAIONAS CHUJIA,
JNEHCTByION@AS Ha TMOTPYKEHHOE B JKUIKOCTh TeNO, KOI(DPUIIMEHT TMOJNe3HOTro MAeWCTBUS
IIPOCTBIX MEXaHU3MOB), CIEIys NMPEAJOKEHHON HHCTPYKLUMH: MPHU BBINOJIHEHUHU HU3MEPEHUU
coOupaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISTH 3HAYEHUE NCKOMOU BEIMYUHBI;
coOJr01aTh MpaBUJia TEXHUKKA 0€301TaCHOCTH MpH paboTe ¢ 1abopaTopHbIM 000pyIOBAHUEM;
YKa3plBaTh NPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIONIMECS COCYAbI, 0apOMETp, phlyuar, MOJABUKHBIN M HETOJBUKHBIN OJIOK,
HAKIOHHA MJIOCKOCTH;

XapakTepu30BaTh MPUHIUIBI ACHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMmopoil Ha HX oOmucaHus (B TOM 4YHCIE: MOAIMIHUKA, YCTPOWCTBO BOJOIPOBOJA,
TUJPAaBINYECKHII TIpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp), HCIIONb3Ys
3HaHHUS O CBOMCTBaXx (U3NUYECKHX SBICHHH U HEoOXoauMbie (HU3UYECKUe 3aKOHBI H
3aKOHOMEPHOCTH;

NPUBOJUTH NMPUMEPHI (HAXOAUTHh MHOOPMAIMIO O MpHMeEpax) MPAaKTHUYECKOTO HMCIIOIb30BAHUS
du3rYecKuX 3HaHUW B TTOBCEAHEBHOM )XM3HU Ui o0ecrieueHus 0€30MacHOCTH IPH O0palicHUun
¢ mpubopaMu W TEXHHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 30OPOBbsI U COOIIOJCHUS HOPM
HKOJIOTMYECKOTO MOBE/ICHUS B OKpYXKAIOILeH cpefe;

OCYIIECTBJISTh OTOOP MCTOYHMKOB MH(popManuu B VIHTepHETe B COOTBETCTBHUM C 33aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIONUMXCS 3HAHMUM W NYTEM CPABHEHUS pPa3IMYHBIX
HMCTOYHUKOB BBIIEISTH MHQPOPMAIUIO, KOTOPAs SBISETCS MPOTUBOPEUYMBON WU MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BAaTh MPU BBHIMOJHEHUH Y4eOHBIX 33/JlaHUN  HAY4HO--TIONYJISAPHYIO JUTEPaTypy
Gu3MYecKoro coAep)KaHMs, CIPaBOYHBIE MaTepuaibl, pecypchl cetu HHTepHeT, BialeTh
npuéMaMi KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHUs MHGOpPMAIMU W3 OHOW 3HAKOBOM
CUCTEMBI B JIPYIYIO;

co3naBaTh COOCTBEHHBIE KpaTKh€ IUCBMEHHbIE U YCTHBIE COOOIIEHHMS Ha OCHOBe 2-3
MCTOYHUKOB HH(pOpManHK (U3UUYECKOTO COJIEPKAHMS, B TOM YHCIIEe MYOJIMYHO JeNaTh KpaTKue
COOOIIIEHHSI O pe3ylbTaTaxX MPOEKTOB WM Y4eOHBIX HMCCIEJOBaHUN, MPU ITOM TPaMOTHO
MCII0JIb30BaTh U3YUYEHHbIN MOHSITUWHBIN anmapaT Kypca (U3MK{, COIPOBOKIATh BBICTYIJIEHHUE
MpE3CHTALUEN;

MIPU BBIMIOJHEHUH Y4eOHBIX MPOEKTOB U MUCCIEIOBAaHUN paclpeesiTh 00s3aHHOCTH B TPYIINE B
COOTBCTCTBUHN C IIOCTAaBJICHHBIMHM 3aJjladaMH, CJIICAUTH 3a BBIIIOJHCHHEM IIJIaHaA )IGfICTBHfI,
aJIeckBaTHO OILICHMBAaTh COOCTBEHHBIH BKIAJ B JEATENbHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHHUKATHBHOE B3aHMO/JICHCTBUE, YIUTHIBAsI MHEHHUE OKPYKAIOIIMX.

K xoHmy oOydenusi B 8 Kijiacce mpeaMeTHBIC pe3ylnbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPAXKATh
c(hOpMUPOBAHHOCTH Y OOYJaIONMXCS YMEHUM:

MCII0JIb30BaTh MOHSATUS: Macca U pa3Mepbl MOJIEKYII, TENJIOBOE JBU)KEHHE aTOMOB U MOJIEKYI,
arperaTHbIC COCTOSIHMSI BEIIECTBA, KPUCTALIMYECKHE U aMOp(HBIC Tejla, HACHIILIEHHBIM U
HEHACBIIEHHBIA Map, BJIAXHOCTh BO3[yXa, TEMIEparypa, BHYTPEHHsISI JHEPrus, TEMJIOBOI
JIBUTaTeb, 3JIEMEHTApHBIA JJIEKTPUUECKUM 3apsi, 3JEKTPUUYECKOE I10JI€, MPOBOAHUKU U
TUAJIEKTPUKH, TTOCTOSIHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE T0JIE;



pa3nuuath ABIEHUs (TEMJIO0BOE PAaCHMPEHHE U CKaTue, Teronepeaada, TEmIoBoe paBHOBECHE,
CMauyMBaHWe, KaMUISIPHBIC SBIICHUS, HCIIApEHIE, KOHJCHCAIUS, TIJIaBJICHUE, KPHUCTAILTU3AIUs
(oTBEepaeBaHME), KHUIIEHHE, TeIonepenaya (TENIOMPOBOJHOCTh, KOHBEKIUS, H3Iy4eHUE),
ANEKTpHU3alUs Tell, B3aUMOJCUCTBHE 3apsAA0oB, ACUCTBUS DIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMO/JICHICTBHE MAarHWTOB, JACHCTBHE MarHUTHOTO IOJIS Ha TIPOBOJIHUK C TOKOM,
AIIEKTPOMArHUTHAsE MHAYKIHS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLMX JaHHOE (DM3MUECKOE SIBICHUE;

pacrio3HaBaTh MPOSBICHUE HM3YYECHHBIX (DU3MUECKUX SBICHHUM B OKpYXKAIOIIEM MHpE, B TOM
qrciie PU3NYECKHE SIBICHUS B TPUPOJIE: TOBEPXHOCTHOE HATSDKEHUE U KalTUJUISIPHBIC SBJICHUS B
IPUPOJIE, KpUCTAIBI B Ipupoje, nsnydenue CoiHua, 3aMep3aHue BOoJI0EMOB, MOPCKUE OpHU3bI,
oOpa3oBaHue pOCBl, TyMaHa, WHEs, CHera, »JJEKTpUYeckue sBIeHUs B aTMmocdepe,
AJIIEKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE I0jJe 3eMiM, Jpeiid MOoNoCcoB, poJib
MarHUTHOTO TOJS JUId JKU3HM Ha 3emie, IMOJApHOE CHsIHHE, HpPH 3TOM IIEPEeBOAUTH
MPAaKTUUYECKYI0 3aladyy B Y4eOHYIO, BBIJCIATh CYIISCTBEHHBIE CBOWCTBA (MPU3HAKH)
du3nUeCKuX SBICHUI;

ONMCHIBATh M3yUYEHHBIE CBOWCTBAa Tl M (U3UYECKUE SBJICHUS, HCIOJIB3YS (U3NUECKUe
BEJIMYMHBI (TEMITepaTypa, BHYTPEHHSISI SJHEPTH S, KOITMYECTBO TEIUIOTHI, YeIbHAs TETIOEMKOCTh
BEIIECTBA, Y/ENbHAs TEIUIOTa TIJIABJCHMS, YJAeNbHas TEIJIoTa MapooOpa3oBaHUs, yAeIbHAs
TENJOTa CropaHus TOIUIMBA, KOI(PPUIIMEHT TMOJE3HOT0 MACWCTBUS TEMJIOBOM MAIMHBL,
OTHOCUTEJbHAsI BJIAXKHOCTb BO3/yXa, DSJEKTPUYECKMI 3apsiy, CHJIa TOKa, D3JIEKTPUUYECKOE
HanpsDKeHHe, CONMPOTHUBIIEHHWE MPOBOJHUKA, YIEIbHOE CONPOTUBIEHHUE BeELECTBa, paboTa u
MOIIHOCTB JIEKTPHYECKOTO TOKa), IPH ONMHCAHUU MPABUIIBHO TPAKTOBATH (M3UUYECKUN CMBICI
MCIIOJIB3YeMbIX BEIMYUH, 0003HAUCHUS ¥ €IUHUIIBI (PU3NYECKUX BETUYUH, HAXOIUTh (JOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIMYMUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH Tpaduku
M3y4YEHHBIX 3aBUCHMOCTEH (PM3NUYECKUX BEINYHH;

XapakTepu30BaTh CBOMCTBA Tel, (M3MUYECKUE SBICHUS U MPOLECCHl, UCIOIb3Yysl OCHOBHBIE
MOJIOKEHHUSI  MOJIEKYJSPHO--KUHETUYECKOM  TEOpUUM  CTPOGHHS  BEIIECTBA, MPUHIIHUI
CyNepno3uIluy NoJyiei (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH Oma Juist
ygacTka I1enu, 3akoH Jxoyns—JleHIla, 3akoH cOXpaHEHHUsI JHEPrUHM, HpPH OSTOM JaBaTh
CIIOBECHYIO (POPMYITMPOBKY 3aKOHA W 3alMCBIBATh €r0 MaTEMaTHUECKOE BBIPAKCHHCE;

OOBACHATH (PM3NYECKUE IMPOLECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTYalHi
MIPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH MPUUYMHHO-CIIECICTBEHHbBIE CBSI3U, CTPOUTD
o0bsicHEeHUEe M3 1—2 JIOTMYECKHX IAroB ¢ Ornopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (DM3MUECKUX
SABJIEHUM, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3a7aud B 2—3 ACWCTBUS, MCIOJB3YS 3aKOHBI M (OPMYIbI, CBS3bIBAIOIIME
¢usnyeckne BENMMYMHBI: HA OCHOBE aHallM3a YCJIOBHS 3aJayl 3allMChIBaTh KPaTKOE YCIIOBHE,
BBISBIIATE HEAOCTATOK JAaHHBIX [UIS pEIleHUs] 3aJa4dd, BBHIOMpATh 3aKOHBI U (OPMYIHI,
HEOOXOAMMEBIE Ui € peleHus, TPOBOAUTH PAcu€Thl M CPaBHHUBATh INOJYYEHHOE 3HAYEHHUE
du3rYecKoil BETUYNHBI C U3BECTHBIMU JAHHBIMH;

pacro3HaBaTh MPOOJEMBbI, KOTOpPhIE MOKHO PEUMTh MPU MOMOIM (PU3NYECKUX METOJMOB,
UCIIONIB3Ysl ONMMCAHUE WCCIEIOBAaHUs, BBIICIATh MPOBEPSIEMOE IMPEANONIOKEHUE, OLEHUBATh
MPaBUILHOCTD MOPSIKA IPOBEACHUS HCCIEAOBAHMUS, IENIaTh BHIBOIBI;

MPOBOJIUTH OMNBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUM WM (PU3NYECKUX CBOMCTB Tel
(KamWUIsipHBIE  SIBJICHMS, 3aBUCHUMOCTbH JABIICHUS BO3[AyXa OT €ro o0b&Ma, TemIleparypsl,
CKOPOCTH Tpollecca OCTBIBAHHMS W HAarpeBaHMs MpU U3IYYEHUH OT IIBETa H3Iydaromiei
(TToTIIoIIAIOIICH) TTOBEPXHOCTH, CKOPOCTh HCIIAPEHHS BOJBI OT TEMIIEPATyphl KHIKOCTH W
IO €€ TOBEPXHOCTH, SJIEKTPU3alUs TeJl M B3aMMOJAEHCTBUE 3JIEKTPUUECKUX 3apsjioB,
B3aWMOJICHCTBUE TOCTOSHHBIX MarHUTOB, BH3YaJH3alllsi MarHUTHBIX TIOJIEH MMOCTOSHHBIX



MarHuTOB, AEHCTBUS MAarHUTHOIO IOJIS HA MPOBOJHUK C TOKOM, CBOICTBa 3JEKTPOMArHuTa,
CBOMCTBa  DJEKTPOABUTATENS  MOCTOSIHHOTO  TOKa):  (OPMYJIHpPOBATh  IPOBEpsieMbIC
HPEINOIOKEeHHS], cOOMpaTh YCTaHOBKY U3 IPEUIOKEHHOIO OOOPYIOBaHHUS, OMMCHIBATH XOJ
oIbITa ¥ (POPMYJINPOBATH BBIBOJBI;

BBIMIOJIHATh MPSMbIE U3MEPEHUST TEMIIEPATypbl, OTHOCUTEIbHOW BIAXXHOCTU BO3/YyXa, CHUJIBI
TOKa, HANpPSHKEHHUs C HCIOJIb30BAaHMEM AaHAJIOTOBBIX MPHOOPOB M JaTYMKOB (DU3MUYECKUX
BEJIMYMH, CPABHUBAThH PE3YJAbTaThl U3MEPEHUH C YUETOM 33JaHHON aOCOIIOTHOM MOTPEHOCTH;
OPOBOAUTH HCCIEOBAaHUE 3aBHUCUMOCTH OJHOW (PU3NYECKOW BETUYMHBI OT JpPYyro ¢
UCIIOJIb30BAHMEM TMPSAMBIX HM3MEpPEHHI (3aBUCHUMOCTb COIPOTUBIICHHUS IMPOBOJHUKA OT €ro
JUIMHBI, TUIOIIA/IA TIONIEPEYHOTO CEYEHUS U YAEIbHOIO COIPOTUBJICHUS BEIIECTBA IPOBOIHHUKA,
CHJIBI TOKa, HIYLIETO0 4Yepe3 IMPOBOJHUK, OT HAaIpsDKEHUs Ha IPOBOAHMKE, HCCIIEAOBaHUE
[OCIEIOBATEIbHOIO M MapajuIeIbHOIO  COCIMHEHUHW  IMPOBOJHHUKOB):  IJIAHUPOBATh
UCCIIeZIOBaHUE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIIeAys IPEUI0KEHHOMY IUIaHYy,
(GuKCUpOBaTh PE3YyNIbTAThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl U TpauKOB, JAENATh
BBIBO/IBI 110 PE3YJAbTaTaM UCCIIEJOBAHUS;

IPOBOAUTH KOCBEHHBIE M3MEpEeHHUs (pU3nuecKuX BeNWYMH (yaeabHash TeIIOEMKOCTh BEIECTBa,
CONMPOTHUBIIEHUE MPOBOAHNKA, pabOoTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA): IJIaHUPOBATH
U3MepeHus, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIeIysl IPEUIOKEHHON MHCTPYKIUH, U
BBIYHCIISTH 3HAUEHUE BEJINYNHBI,

coOroAaTh MpaBuiIa TEXHUKU OE€30I1aCHOCTH MpU padboTe ¢ 1a00paTOpHBIM 000PYIOBaHUEM;
XapaKTepu30BaTh MPHUHIUIBI ACHCTBUS M3Y4YEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpON Ha WX OMHUCAHMS (B TOM YHCIIE: CUCTEMa OTOIJICHUS JOMOB, TMIPOMETp, MapoBas
TypOuHa, amrepMeTp, BOJIBTMETP, CUETUUK AJIEKTPUUYECKOM 3HEPIUH, 3JIEKTPOOCBETUTEIbHbBIE
npuOOphl, HarpeBaTeIbHBIE AJIEKTPONPUOOPH! (IPUMEpHI), JIEKTPUUECKUE MPEIOXPAHUTEIH,
AJIIEKTPOMArHuT, 3JEKTPOJBUTATENlb IOCTOSIHHOTO TOKa), MCIOJB3Yys 3HAHUS O CBOMCTBax
dusnyeckux SBICHUI U HEOOX0IUMBbIEe (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIe TEXHUUYECKHE YCTPOMCTBA M M3MEpHUTENbHbIE MPUOOPHI MO CXeMaM U
CXEeMAaTUYHBIM pHUCYHKaM (KHUJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CTOpPaHMs, 3JEKTPOCKOI, PEOCTaT), COCTABIIATh CXEMbI 3JIEKTPUUYECKUX
1enei ¢ mociaenoBaTelbHbIM U MapajuIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3jinyasl yCIOBHbIE
0003HAYCHUS PJIEMEHTOB 3JIEKTPUUECKUX IICTICH;

OPUBOJAUTH NMPUMEPHI (HAXOAUTh MHMOPMAIMIO O MpHUMepax) MPAaKTUUECKOTO HUCIIOIb30BAaHUS
($U3UYECKUX 3HAHUI B TIOBCEIHEBHOM KU3HU JJIs1 o0ecreueHrsi 0€301acHOCTH MPU 0OpalieHuu
C mpuOOpaMu M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 30POBbS U COOJIOJCHHS HOPM
HKOJIOTMYECKOTO MOBE/ICHUS B OKpYXKAIOILeH cpefe;

OCYLIECTBJISITh NOUCK HHGpopManuu (usndeckoro cojepkanuss B HHTepHere, Ha OCHOBE
MMEIOIMXCSA 3HAaHUH W MNYTEM CpPaBHEHMS JIONOJHUTEIBHBIX MCTOYHUKOB BBIJIENATH
uH(opMaI o, KOTopast sIBJIETCs MPOTUBOPEUNBON UM MOXKET OBITh HEIOCTOBEPHOIA;
UCIIONIb30BaTh NPU BBIINOJHEHUM YUEOHBIX 3aJaHUN Hay4dHO--MONYJSPHYIO JIMTEpaTypy
(¢u3nYecKoro coJepXkKaHMs, CIpaBOYHbIE MaTepUalbl, pecypcbl ceTh VHTepHeT, BlaaeTh
npuéMaMi KOHCIIEKTMPOBAHUs TEKCTa, MpeoOpazoBaHUs MHGOPMAlMU W3 OAHOM 3HAKOBOM
CHCTEMBI B JIPYIYIO;

co3JaBaTh COOCTBEHHBIE MMCbMEHHBIE U KpaTKue YCTHbIE COOOIIEHHUs, 006001as nHpopMalno
U3 HECKOJBKUX HCTOYHUKOB (PM3UYECKOTO COIAECPIKAHUS, B TOM YHCIE MYOJUYHO MPEACTABIIATh
pe3yibTaThl IPOEKTHOM WM HUCCIENOBATENbCKONW JESATEIbHOCTH, IPU 3TOM I[PaMOTHO
UCII0JIb30BaTh M3YyYEHHbIN MOHATUMHBINA anmapaT Kypca (QU3MKU, COMPOBOKIATH BHICTYIIICHUE
MPE3CHTALUEH;



MPU BBIMOJHEHUU YU4EOHBIX POEKTOB U UCCIENOBAaHUN (DU3UUECKUX MPOIIECCOB pPaCIpPEaesiTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHU C IIOCTABJICHHBIMU 33/1a4aMU, CIICIUTH 32 BBHITIOJHEHUEM
njaaHa JeHCTBUM M KOPPEKTHPOBATH €r0, aJIeKBAaTHO OIEHHWBATh COOCTBEHHBIM BKIAJ B
JIEATENIbHOCTh ~ TPYIIbI, BBICTpaMBaTh KOMMYHUKATHBHOE B3aWMOJICUCTBHE, IMPOSBJISSL
TOTOBHOCTB pa3pemarh KOH(UIHKTHI.

K xoHny oOydenust B 9 kjiacce mpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)kaTh
c(OpMHUPOBAHHOCTh Y OOYJaIOLMXCS YMEHUM:

HUCIIOJIB30BaTh MMOHATHUA: CUCTEMA OTC‘-IéTa, MaTcpuajibHad TOYKa, TPAaCKTOpHUs, OTHOCUTCIILHOCTDb
MEXaHHUYECKOTO JIBUIKCHM S, nedopmarus (ympyras, TTacTUYecKast), TpeHwue,
[EHTPOCTPEMHUTEIBHOE YCKOPEHNE, HEBECOMOCTb M TIEPErpy3Kd, IEHTP THKECTH, aOCOITIOTHO
TBEPIOE TEIO, IIEHTP TSHKECTH TBEPIOTO Tella, PABHOBECHE, MEXaHUYECKHIE KOJICOAHUS U BOJIHBI,
3BYK, HH(PA3BYK W YIBTPA3BYK, DJIEKTPOMArHUTHBIC BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JalIbHO30PKOCTh, CIIEKTPHI UCIYCKaHUs W MOTIOIICHUS, anbda-, 6eTa- u
raMMa-HM3ITy9eHHU s, U30TOIbI, AepHas YHEPTeTHKA,

pas3imyaThb ABJICHUSA (paBHOMepHOC u HCPaBHOMEPHOC HpSIMOJ'II/IHef/'IHOG JBHUKCHUC,
PaBHOYCKOPEHHOE TMpPSMOIUHEWHOE JBUKEHHE, CBOOOJHOE TMaJieHue Tel, PaBHOMEPHOE
JIBIDKEHHUE I10 OKPYKHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTHUBHOE JBHIKCHUE, KoJieOaTelIbHOe
IBIDKEHUE (3aTyXarollie W BBIHYXKJICHHBIC KoJeOaHUs), PE30HAHC, BOJHOBOE JBHIKCHUE,
OTpaKEHUE 3BYyKa, MPSIMOJIMHEHHOE PACHPOCTPAaHEHHE, OTPaXCHHE M TPEIOMIICHHUE CBETa,
MOJIHOC BHYTPEHHEE OTPAKCHHE CBETA, PA3JIOKEHHE OeNOro CBeTa B CIIEKTP M CIOXXKEHHUE
CIEKTpaJbHBIX IIBETOB, TUCIEPCHS CBETA, €CTECTBEHHAs PaJHOAKTHUBHOCTb, BO3HUKHOBEHHE
JUHENHYaTOro CHEeKTpa H3JIy4eHHS) MO0 ONHCAHMI0O UX XapaKTepPHBIX CBOWCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOLMX JaHHOE (PU3NYECKOE SIBJICHHE;

pacrio3HaBaTh MPOSBJICHHE W3YyYCHHBIX (M3UUECKUX SIBIICHUW B OKPYXKAKOIEM MHUpPE (B TOM
qucilie (1)I/ISI/I‘~IGCKI/IC ABJICHHA B MPUPOAC: MPHUIIMBLI U OTJIWBBI, IBUKCHUC IIJIAHET ConHeyHoMn
CUCTEMBI, PEaKTUBHOE JBUXEHUE J>KUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB KHBOTHBIMH,
3EMIICTPSICCHHE, CEMCMUYECKHE BOJIHBI, IyHaMH, 3XO, I[BETa TEJ, ONTHUYECKUE SBJICHUS B
npupone, OHOJOTHYECKOEe JACHCTBHE BHUIMMOTO, YIbTPa(UOIETOBOTO M PEHTICHOBCKOTO
U3TY4eHUH, EeCTeCTBEHHBIH pPAJHOAKTHBHBIA (JOH, KOCMHYECKHE JIy4H, PATHOAKTHBHOEC
HU3ITY4CHHUC TIPUPOJHBIX MUHEPAIOB, )ICI\/JICTBI/IC paadrOaKTUBHBIX I/I3J'IY‘-I€HHI>1 Ha OpraHHu3M
YeNoBeKa), MPU ITOM MEPEBOJUTH MPAKTHYECKYIO 3a/1a4y B YU€OHYIO, BBIIENSTH CYIICCTBEHHBIE
CBOMCTBA (TpU3HAKK ) (U3NUECKUX SIBJICHU;

OMMHUChIBATL M3YUCHHBIC CBOMCTBA TE€I U (1)I/I3I/I‘ICCKI/IG SABJICHHA, HWCIIOJIb3YyA (1)I/I3I/I‘ICCKI/I€
BEJIMYMHBI (CPETHSS 1 MTHOBEHHAS CKOPOCTh TeJla PU HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHUE,
nepeMeIeHne, MyTh, YIJIOBask CKOPOCTb, CHJIa TpPEHUs, CHJIa YIPYroCTH, CHJa TSDKECTH,
YCKOpPCHHUC CBO60,Z[HOF0 nmajacHusd, BCC TCJa, UMIIYJIBC TCJId, UMITYJIILC CHJIbI, MCXaHHUYCCKas
paboTa W MOUIHOCTh, TOTEHIIMAIBbHAs YHEPTHs Tella, MOTHATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
MNOTCHIOUAJIbHAA SHCPTUAL coxaTou MNPYKUHBI, KHHCTUYCCKAA SHCPIHs, IMOJHAd MCXaHUYCCKasd
DHEpIus, MEPUOJ M YacToTa KOJICOAHWM, JIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTAa TOHA,
CKOpPOCTh CBETa, IMOKa3aTellb IMPEJIOMIICHHS CPEJIbl), NMPU OIMCAaHUW TPABUIBHO TPAKTOBATH
(GU3UYECKU CMBICT UCIONIB3YeMbIX BETMYUH, 0003HAUCHUS U €IUHUIIBI (U3UYECKUX BEIUYMH,
HaxoIuTh (GOpPMYJIbI, CBSA3BIBAIOLE JAHHYIO (PU3UYECKYIO BEIMYUHY C JAPYTMMHU BEJIWYHMHAMU,
CTPOUTH TpaUKH U3Y4CHHBIX 3aBHCUMOCTEH (DMM3MYECKUX BEITHYHH;

XapaKTepu3oBaTh CBOWCTBa TelN, (U3MYECKUE SBICHUS U TMPOIECCH, HCHONB3ys 3aKOH
COXpAaHCHUS SHCPIUMH, 3aKOH BCEMUPHOI'0 TATOTCHUSA, IPUHIUII CYIICPIIOZULIHUHN CUJI, IPUHIHUII
OTHOCHUTCIIBbHOCTHU raJII/IJIGSI, 3aKOHBbI HBIOTOHa, 3dKOH COXpaHCHHUA HUMITYJIbCA, 3aKOHBI
OTPKEHUSI M TPEIOMIICHHUSI CBETa, 3aKOHBI COXPAHEHHS 3apsI0BOTO U MAacCOBOTO YHUCEI MPH
STICPHBIX PEAKIHAX, IPH ITOM JaBaTh CIOBECHYIO (OPMYITHPOBKY 3aKOHA W 3aMHCBIBATh €r0
MaTeMaTHYECKOE BBIPAKCHHCE,



OOBACHATH (M3UYECKUE TNPOLIECChl M CBOMCTBA TN, B TOM YHCIE M B KOHTEKCTE CUTYalMi
MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBJISTh HIPUUMHHO- -CJICCTBEHHbIE CBSI3U, CTPOUTD
00bsICHEHUE M3 2—3 JIOTMYECKHX IIAroB C OMOPOil Ha 2—3 M3y4EHHBIX CBOWCTBA (DM3MUECKUX
ABJICHUH, (PU3NYECKIX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

pelaTh pacu€THbIE 3a7aun (OMUparoMecs Ha cucTeMy U3 2—3 ypaBHEHUM ), UCTIOJIb3Ys 3aKOHBI
U (GopMylbl, CBs3bIBAlONME (M3MUECKUE BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 337a4yM
3alUCBIBaTh KPAaTKOE YCIOBUE, BBISIBJIATh HEOCTAIOIME MM M30BITOUHBIE JaHHBIE, BBIOMPATh
3aKOHBI M (QOpPMYJBI, HEOOXOAMMBIE Ui pELICHHS, NPOBOJUTH pacuéThl U OILEHUBATH
PEATMCTUYHOCTD MOTY4EHHOTO 3HaUCHUS (PU3MUECKON BEJIMYMHBI,

pacrno3HaBaTh MPOOJEMbl, KOTOPhIE MOKHO PEUMTh IMPU MOMOIM (PU3NYECKUX METOJIOB,
UCIIONIb3Yys. ONMCAaHMUE MCCIIECIOBAHUs, BBIACIATH IPOBEPSIEMOE IPEAINIONOKEHUE, OLICHUBATH
IPAaBUJIBHOCTh TOpPSAKA IPOBEICHUSI HCCIENIOBaHUsA, JejaTh BBIBOJbI, UHTEPIPETHPOBATH
pe3ynbTaThl HaOIIOACHUH U OIBITOB;

IPOBOAUTH ONBITHI MO HAOMIOACHHIO (DM3MUECKUX SBICHUN HIM (DU3MUYECKUX CBOWCTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMs HSHEPrHH, 3aBHCHMOCTh IMEpHoja
KoJieOaHUI MPYKUHHOTO MasTHHKAa OT MacChl Ipy3a U JKECTKOCTU MPYKHHBI M HE3aBUCUMOCTb
OT aMIUIMTYIbl MalbIX KoleOaHWM, MpAMOJIMHEIIHOE paclpoCTpaHEHUE CBETa, pa3loKeHUe
0enoro cBera B CIEKTP, M3y4€HHE CBOMCTB M300pakKeHHS B IUIOCKOM 3€pKajle M CBOWCTB
n300pakeHUsl MpeaMera B coOuparomed JmH3e, HaOJIoJeHHEe CIUIOIHBIX W JMHEHYaThIX
CIIEKTPOB HM3IIY4EHHUs): CaMOCTOSATEIHLHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO Habopa
000pyIOBaHMS, OMMCHIBATH X0/ OIBITA U €0 Pe3yNbTaThl, (JOPMYIUPOBATH BHIBOJIBI;
IPOBOAUTH MPU HEOOXOAMMOCTH CEpUIO MPSMBIX W3MEPEHUM, OmpeAesss cpeaHee 3HaueHue
u3MepsieMoll BenuuuHbl ((PoKycHOE paccTosiHMe COOMparoliel JMH3bI), 000CHOBBIBATH BHIOOD
crioco0a u3mMepeHus (M3MepUTeNbHOrO Mpudopa);

IPOBOANUTH MCCIEIOBAHME 3aBUCUMOCTEH (PM3MYECKUX BEIMYHMH C UCIOJIB30BAHMEM IPSIMBIX
M3MEpPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JBUKEHUU 0€3 HauaJbHOU
CKOPOCTH, Tepuoja KojlebaHMH MaTeMaTHyecKoro MasTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH
yIja OTpakKeHUs CBETa OT yIvia MaJeHus U yIja MPeJIOMIIEHHS OT yriia MaJeHus): JIaHUpPOBaTh
HCCIIEZIOBAaHUE, CAMOCTOATENIFHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3yIbTaThl MOJIYy4eHHOM
3aBUCUMOCTH (PM3MYECKMX BEIMYMH B BHJE TaOnmui M TrpadukoB, [enaTh BBIBOABI 110
pe3yibTaTaM MCCIEA0BaHUS;

IPOBOAUTH KOCBEHHBIE U3MEPEHUS (PM3UUECKUX BEIIMYMH (CpeHss CKOPOCTh U YCKOpEHUE Tela
IIPU PaBHOYCKOPEHHOM JIBU)KEHHMH, YCKOpEHHE CBOOOJHOIO MaJieHus, >KECTKOCTh MPYKUHBI,
KOO(DULIIMEHT TPEHUs! CKOJBKEHHS, MeXaHW4eckas padoTa W MOIIHOCTb, YacTOTa M TEpUOJ
KoJe0aHUI MaTeMaTHYecKOro M HPYKMHHOIO MAasTHHUKOB, ONTHYECKas CHJIa COOMPAIOLICH
JMH3bI, PAJMOAKTUBHBIA (JOH): IUIAHUPOBATH HM3MEPEHHS, COOMpATh AKCIEPHUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh HU3MEPEHUs, CcJexysd TMpeaIokKEeHHOH HWHCTPYKIUU, BBIYHUCIATH
3HaYEHUE BEJIUYMHBl U aHAJIM3UPOBATh IIOJYYEHHbIE pE3YJAbTaThl € Y4ETOM 3aJaHHOU
IIOIPELIHOCTH U3MEPEHHUI;

co0uro1aTh NMpaBuiia TEXHUKH 0€3011acCHOCTH IpU padoTe ¢ 1a00paTopHbIM 000pyI0BaHUEM;
pasnuyaTth OCHOBHBIE IPU3HAKA M3YYEHHBIX (U3NYECKUX MOJENEH: MaTephajbHas TOYKa,
a0CoOJIIOTHO TBEpPAOE TENO, TOUYEYHBIM HMCTOYHUK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas
MOJIeJIb ATOMA, HYKIIOHHAs! MOJIeJIb @aTOMHOTO S1Ipa;

XapaKTepu30BaTh HMPUHLHUIBI JEHCTBHUS W3Y4EHHBIX NMPUOOPOB M TEXHUUYECKUX YCTPOHCTB C
OMOpOH Ha WX OMHUCAHMS (B TOM YHUCIE: CIHAOMETpP, JATUYUKU IOJOKEHUS, PACCTOSHUS U
YCKOPEHHUsI, pakeTa, »3XOJOoT, OYKH, IepucKom, (oToanmnapar, ONTHUYECKUE CBETOBOJBI,
CIIEKTPOCKOII, J03UMETp, Kamepa BuiibCcOHa), MCIONB3ys 3HAHUS O CBOWCTBAX (M3MUYECKUX
SBJICHUI ¥ HEOOX0MMBbIe (PU3NUYECKUE 3aKOHOMEPHOCTH;



HCIOJIB30BaTh CXeMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX TEXHHUYECKHX YCTPOUCTB,
U3MEPUTENIbHBIX NPUOOPOB U  TEXHOJIOTMYECKUX IPOLECCOB MPH pEIIeHUH Yy4eOHO--
MPAKTUYECKUX 337124, ONTUYECKUE CXEMbI Ul TOCTPOCHUS M300paKEHUH B TIIIOCKOM 3epKaje U
cobuparoIei JTUH3E;

IPUBOJUTH MPUMEPHI (HAXOIUTh MH(OPMALIMIO O MpUMEpax) NPaKTUUECKOro HCIOIb30BaHUS
¢u3nyeckux 3HaHUM B OBCEIHEBHOM JKMU3HM JJIs oOecrieueHus 6€30MacHOCTH PH 0OpaleHun
C ImpuOOpaMu U TEXHUUYECKMMHU YCTPOMCTBAMH, COXPAHEHMS 3[I0POBbsl U COOJIOJEHUS HOPM
HKOJIOTHYECKOTO TOBEIEHHUSI B OKPYXKAIOLIEH Cpene;

OCYIIECTBIIATh MOUCK MH(pOpMaU (PU3UUECKOTO conepkaHus B VIHTepHeTe, caMOCTOSTEIbHO
dopMynHpys MOMCKOBBIM 3alpoc, HAXOAUTh IYTU ONPENETICHUS TOCTOBEPHOCTHU IOJydEHHOU
uH(opMaIuy Ha OCHOBE UMEIOLIMXCS 3HAHUH U JIOTIOJHUTEIbHBIX HCTOUHUKOB;

UCIOJIB30BaTh IPU BBINOJHEHUH YJYEOHBIX 33JlaHUN HAy4yHO--TONYISPHYIO JIUTEpaTypy
(U3UYECKOTO CO/AEp)KAaHMS, CIIPaBOYHBIE MaTepuanbl, pecypchl ceTd HHTepHeT, BIaAeTh
npuéMaMi KOHCIIEKTHPOBAHUSl TEKCTa, NMpeoOpazoBaHUs MHGOpPMAIMU W3 OAHOM 3HAKOBOM
CHCTEMBI B JIPYIYIO;

co31aBaTh COOCTBEHHBbIE NUCHBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(OPMALUM M3
HECKOJIBKUX HCTOYHUKOB (DU3MUYECKOTO COJEpXKaHMs, MYOJIMUYHO MPEACTAaBIATh PE3YJIbTaThl
IIPOEKTHON HWJIM MCCIIEOBATEIbCKON JIEATENIbHOCTH, IpPH 3TOM TIPAMOTHO MCIOJIb30BaTh
M3y4CHHBIN MOHATUNHHBIN anmapaT U3y4aeMoro paszesna (pU3uK1 U COMpPOBOKAATH BHICTYIIIEHUE
npe3eHTaluel ¢ yu€éToM 0COOEHHOCTEN ayIuTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoauvecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (uud poBbIEe)
Konrpoabubie | [IpakTuyeckue
n/n MporpaMmbl Bcero o0pa3oBarejbHbIE
padoThbI padoTbI
pecypchbl
Pa3nes 1. ®u3uka u e€ poJib B MO3HAHUM OKPY/KAONIET0 MUPa
bubmuoreka [IOK
1.1 o - 2
VISHI - HayRa © HPHpoAc https://m.edsoo.rw/7f416194
bubmnoreka [IOK
1.2 DH3HNCCKUC BOTHHHEI 2 ! https://m.edsoo.ru/7f416194
13 E . ) 1 bubmuoreka IIOK
. CTCCTBEHHOHAYYHBIH METO]T TIO3HAHUS https/m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznean 2. [lepBoHaya/ibHbIE CBEeI¢HUSI 0 CTPOCHHHU BEILECTBA
bu6mmoreka [IOK
2.1 Crpocine peuecTsa ! https+//m.edsoo.ru/7f416194
29 JIBM>KeHME U B3aUMOJICH CTBUE YaCTHUI] ) 1 bub6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
Bu6nunoreka [JOK
2. 2
3 ArperaTHble COCTOSHUS BEIECTBA https/m.edsoo.rw/7f416194
Hroro no pazneny 5
Pazjnea 3. /IBu:keHHE M B3aUMO/IeiCTBHE TeJl
bubmuoreka [IOK
3.1 Mexannieckoe ABHKCEHHE 3 https://m.edsoo.ru/7f416194
bubmmoreka [IOK
3.2 Muepuus, Macea, mI0THOCTS 4 ! https://m.edsoo.ruw/7f416194
33 Cuna. Buasr cun 14 1 2 bubmuoreka IIOK



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

https://m.edso0.1ru/7f416194

Hroro no pazneny 21
Paznen 4. /laBjieHne TBEPAbIX TeJl, )KUAKOCTEH M ra30B
41 JaBnenue. llepenaua naBieHus TBEPAbIMU 3 Bu6nunoreka [JOK
’ TeJlaMH, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.2 JlaBneHHe KHIKOCTH > https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
4.3 Atmocdeproe AasneHne 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuoreka [IOK
’ B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznea 5. Pabora m MmonmocTh. JHeprust
Bu6nunoreka [IOK
31 Pabora i mouoCTS 3 ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
32 Hpoctere MexaH3MEL > ! https/m.edsoo.ru/7f416194
bub6mmoreka [IOK
5.3 Mexanuueckasi YHeprus 4 1 https2/m.edsoo.rw/ 76416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 68 12



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

8 KUIACC

KounuyecTrBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM (mud posbie)
Ne n/mn Konrpoabhbie | Tlpakrnueckue
NporpaMMbl Bcero o0pa3oBaTeJbHbIEe
padoThI padoThI
pecypchbl
Paznen 1. TenioBble siBJIeHUS
11 C . 7 bu6mmoTeka [IOK
’ TPOCHHUC I CBOMCTRA BEIECTRA https://m.edsoo.ru/7f4181ce
bubmuoreka [IIOK
1.2 TennoBEre mpouecc! 21 I > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3neut 2. JiiekTpryecKkrue 1 MATHUTHBIE SIBJIE€ HUS
21 DIIeKTpUYECKUE 3aps/ibl. 3apsHKEHHBIE Tella . 1 bubnunorexa [IOK
' U WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmorexa [IOK
2.2 I1oCTOSAHHBIN YIEKTPUYECKUN TOK 20 1 7 hitps/m.edsoo.rw/7f4181ce
bu6moteka [IOK
2.3 MarHuTHbI€ ABJICHUS 6 1 1.5 hitps/m.edsoo.rw/7E4181ce
bub6aunoreka [JOK
2.4 INEKTPOMATHHTHAS HH YKL 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5



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

9 KJIACC

KounuyecTrBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM ¢ poBbIe
Ne n/mn P Konrpoabhbie | Tlpakrnueckue (app )
NporpaMMbl Bcero o0pa3oBareJ/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanuueckue siBJie HUsI
11 MexaHndeckoe IBUIKEHHE U CIIOCOOBI €r0 10 1 bubmuoreka [IOK
’ OIMCAHHMS https:/m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B 20 1 3
3AUMOJICHCTBHE TC https://m.edsoo.ru/7f41a4a6
bub6aunoreka [JOK
1. 1
3 3aionr1 coxpancHus 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue KoJaeO0aAHUSA U BOJIHbI
bu6mmorexa [IOK
2.1 Mexanmucciue Koeoans 7 3 https://m.edsoo.ru/7f41a4a6
bu6moteka [IOK
2.2 Mexanuyeckue BOJHBI. 3BYK 8 1 3 https:/m.edsoo.rw/7f41a4a6
Hroro no pazneny 15
Pazgen 3. DiieKTpOMarHuTHOE MOJI€ U 3J1€eKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE TOJIE U 6 ) bubnmorexa [IOK
’ 3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.rw/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeTOoBBIC AIBJICHUS
bubmuoreka [IOK
4.1 3aKoHbI pacIpOCTPAHEHUS CBETA 6 2 https/m.edsoo.ru/7f41a4a6
bu6mmorexka [IOK
4.2 JIMH3BI 1 OnTHYECKHE TPHUOOPHI 6 3 https:/m.edsoo.rw/7f41a4a6



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

bu6mmoreka [IOK

43 Paznoxenue Genoro cBera B CEKTP 3 2 https/m.edsoo.rw/7f41a4a6
Hroro no pazneny 15
Pa3neu 5. KBaHToBbIE sIBJIe HUSI
bubmuoreka [IOK
5.1 Hcnyckanue v norioneHue CBETa aTOMOM 4 1 hitps//m.edsoo.ru/7f41ada6
bu6mmoTeka [IOK
32 (CTPOCHHE aTOMHOTO A/pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [IIOK
. A 1
>3 JICPHBIC peaiiiiny 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3neu 6. [loBTOpUTEIHbHO-00001IAIOIIMIA MOYJIb
6.1 [ToBTOpEeHME 1 000OITICHNE CONEPIKAHUS 9 ) bu6mmoreka [IOK
' Kypca ¢u3uKku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27



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

HOYPOYHOE IVNTAHUPOBAHHUE

7 KIIACC
KoJunuyecTBo yacos DJIeKTPOHHBbIE
Ne ¢ posbie
Tema ypoka Kontpoabnubie | IlpakTuyeckne
n/m Bcero oOpa3zoBaTreJibHbIE
padoThl padoThI
pecypchbl

| ®usnka — Hayka o pupoze. JABieHus |
MPUPOABI

2 DU3NYECKUE SABJICHUS 1
du3nYecKre BETUUYNHBI U UX U3MEPCHUE 1
VYpoxk-uccnenosanue "M3mepenue

4 TEMIIEpaTypsl IIPU IIOMOLM KUIKOCTHOTO 1 1
TEPMOMETpA U JaT4hKa TeMIiepaTypsb”

5 MeTtoapl HaydyHOTO Mo3HaHus. OnucaHue 1 bu6muoreka [[OK
(M3HYeCKuX SABIEHUM C TOMOIIBIO MOJENel https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenosanue "[IpoBepka rumnoressr:

6 JAbHOCTH MOJIETA IIAPUKA, MYIIEHHOTO 1 |
TOPU30HTAIILHO, T€M OOJIbLIE, YeM OO0JIbLIe
BBICOTA TycKa"

Ctpoenue BemectBa. OMBITHI,
7 1 bub6moreka [IOK
OKa3bIBAIOIIME IUCKPETHOE CTPOEHUE
A He AuCKp p https//m.edsoo.ru/ff09fe0a
BEILECTBA
g i 1 bubmoreka [IOK
BUKEHHUE YaCTHUII BEILIECTBA
T Betl https://m.edsoo.ru/ff0a013e
VYpok-uccienopanue «ONbITHI 11O

9 HaOJII0JICHUTO TETJIOBOTO PACIIMPEHUS 1 1
ra3oBy»

10 ArperaTHbI€ COCTOSHUSI BEIIECTBA 1

11 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI. 1 bubamnoreka LIOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

O06o6mmenue o pazueny «llepBoHavyanbHbIC
CBEJICHUS O CTPOCHUH BEINECTBA

https://m.edsoo.ru/ff0a0378

Mexanuueckoe nBUKEeHUE. PABHOMEpPHOE 1

bu6munoreka [IOK

12
HEPABHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
bu6munoreka [JOK
1 . E
3 Cropocts. Bt cropoctu https://m.edsoo.ru/ff0a079¢c
14 Pacuer myru 1 BpeMcHH JBMIKCHHS buomoreia [JOK
caer iyt PEMCHH 1 ¢ https://m.edsoo.ru/ff0a0ae4
bu6mumoreka [IOK
15 HNuepuus. Macca — Mepa MHEPTHOCTH Tell https2/m.edsoo.rw/f0a0c 10
16 [TnoTHOCTH BemiecTBa. Pacuer Macchl u bu6moreka [IOK
o0bema Tesa Mo ero MIOTHOCTH https://m.edsoo.ruw/ff0a0fee
17 JlaboparopHas padota «Onpenenenue
TJTIOTHOCTH TBEPIOTO TEJIa)
18 Pemenue 3agau mo teme "[InotHOCTH bub6moreka [IOK
BemecTa' https://m.edsoo.ru/ff0a123c
19 Cuna Kak XxapakTepuCTUKa B3aUMOICHCTBUS
ten. Cuna yrpyroctu. 3akoH ['yka
JlabGopaTopHast pabota «3yueHnne
20 3aBUCHUMOCTH PACTsHKEHUS (IeopMaLium )
MPYKUHBI OT MPUIIOKEHHON CHUITBI»
21 SBnenue tarorenus. Cuia TsDKECTH
CBsi3b MKy CUJION TSHKECTH U MAcCCOM
22 tena. Bec Tle[ia Pemenue 3agau no reme brbmorexa [IOK
— . A https://m.edsoo.ru/ff0al778
Cuna TsoKecTH
” Cuita TshbKecTH Ha JpYyrux IUIaHETax. bubmuotexa LIOK
DU3NYECKNE XapAKTEPUCTUKU TJIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 n .
smepeitie cit. JniaMomeTp https://m.edsoo.ru/ff0al8cc
b K
25 Bec tena. HeBecoMocTh nosmorexa LO

https://m.edsoo.ru/ff0al1778



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
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
https://m.edsoo.ru/ff0a1778

CioxeHue IByX CHUJI, HAIIPABJICHHBIX 1O bubnuoreka [IOK
26 OIHOM npsAMoil. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau mo teme
"PaBHopelicTBytOmAs cuia'
)8 Cuna tpenus u e€ Buabl. IpeHue B mpupojie bubnmnoreka [IOK
U TEXHUKE https://m.edsoo.ru/ff0a1b9c
JlaboparopHas paborta «3ydenune
3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHHS OT bubamnoreka LIOK
29
CUJIBI IaBJICHUS U XapaKrepa https://m.edsoo.ru/ff0alcc8
COIPHUKACAIOUMXCSA ITOBEPXHOCTEH)
Pemenue 3amau Ha onpeneneHue
30 PaBHOJEHCTBYIOLLIECH CHJIBI
Pemenue 3aga4 mo tTemam: «Bec Temnan,
31 «'pauueckoe nzoOpaxkeHue cuiy, «Cuib» Bubnuoreia LIOK
’ ’ https://m.edsoo.ru/ff0alde(
«PaBHOIEWMCTBYIOIIAS] CUIDY
KonTponpHas paboTa mo Temam:
17 «Mexaanyeckoe JIBHKECHHEY, «Macca,
IJIOTHOCTBY, «Bec Tenay, «padudeckoe
n3o0paxenue crny, «CUIb)
JHaBnenue. CiocoObl yMEHBIIICHUST U bu6moreka [IOK
33
YBEJIUYCHUS JABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHue raza. 3aBUCUMOCTbD JaBJICHUS ra3a bub6moreka [IOK
34 0T 00BEMa, TemIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaya naBiieHust TBEPABIMU TEIAMH, bu6naunoreka [JOK
JKUJIKOCTSIMH M razaMu. 3akoH [lackamns https://m.edsoo.ru/ff0a25b0
36 JlaBjieHUE B KUJIKOCTH U T'a3e, BBI3BAHHOE bubmoreka [IOK
JICCTBUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718
Pemenue 3agau mo teme «J/lapiaeHue B bubmuoreka [IOK
37 SKHIKOCTHU U Tase. 3axkoH llackaims» https://m.edsoo.ru/ff0a2826
38 Coo0mmaronmecs: CoCyIbI Bubmaorexa HOK

https://m.edsoo.ru/ff0a2970
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https://m.edsoo.ru/ff0a20a6
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https://m.edsoo.ru/ff0a2718
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bu6mmoreka [IOK

39 Tunpasatieckuit npece https://m.edsoo.ruw/ff0a3136
40 Manomertpsl. [lopHHeBO# KU AKOCTHBIN
Hacoc
41 Atmocdepa 3emiid U IPUUUHBI €€ bubmuotexa LIOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2bsSa
42 Bec Bo3nmyxa. ATMocdepHOe naBieHHe Eggﬁ?gﬁﬁ)g&lﬁma% 54
43 Namepenne armocdeproro mapieHust. OmpIT bubnuoreka [IOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBHUCHMOCTH aTMOC(EPHOTO JABJICHHS OT bubnuoreka [IOK
BBICOTHI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepous. ATMocdepHoe TaBieHHE bubnmnoreka [IOK
45
Ha pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau nmo teme " AtmocdepHoe
naBieHue"
47 JleficTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE bubnmnoreka [IOK
B HUX TeJIO. ApXMMeEIoBa Cujia https://m.edsoo.ru/ff0a3276
JlaboparopHas padora «O1peneneHue
48 BBITaJI'I)KI/IBI;IOHIeI;I CHIIBI, neffcmyromeﬁ Ha bubnnorexa LIOK
https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKEHHOE B JKUJIKOCTH
JlabopaTopHas paboTta o Teme
49 «ccnenoBanne 3aBUCUMOCTH Beca Teja B bubnmoreka [IOK
BOJZIe OT 00bEMa MOTPYKEHHOH B )KUAKOCTh https://m.edsoo.ru/ff0a3514
4acTu Tena»
bubnmnoreka [IOK
>0 Hnaasne ex https://m.edsocl)_.[ru/fan3a96
JlaboparopHas padora "KoHcrpynpoBanue
51 apeoMeTpa UJId KOHCTPYUPOBAHUE JIOJIKU U
onpeneneHne e€ rpy30rnoabEMHOCTH "
52 Pemenue 3agau no temam: «llnaBanue bub6moreka [IOK
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cynoB. BoznyxonnaBanue», «/laBieHue
TBEPJIbIX TE€J, )KUJAKOCTEH U ra30B»

https://m.edsoo.ru/ff0a3654

KonTponbHas pabota o teme «/laBnenue

53
TBEPAbIX T, )KUJIKOCTEH U Ta30B»
bu6munoreka [JOK
54 Mexanndeckasi pabora
p https://m.edsoo.ru/ff0a3{82
bu6mmoteka IIOK
55 M Th. ENMHULIBI M TH
OmHoC FIHITIT MOTIFOC https://m.edsoo.ru/ff0a3{82
56 VYpok-uccrnenoBanue "Pacyér MommHoCTH, {
pa3BUBaEMo pu MoAbEME M0 JiecTHUIlE"
57 IIpocteie Mexanu3msl. Peryar. PaBHOBecue
CUJI Ha pbluare
Peryaru B TexHuke, OBITY U IPUPOJIE.
58 JlaGopaTopHas pabota «}I]/ICCJII; EBaHI/Ie 0.5 Bubmmorexa TIOK
p _ pHAAD a ’ https://m.edsoo.ru/ff0a478e
YCIIOBUM paBHOBECHS phIUara
59 Pemenue 3agad mo teme «YcaoBus bubmoreka [IOK
paBHOBECHUS pblUara https://m.edsoo.ru/ff0a48a6
KoaddumueHnt mone3noro aeicTBus
60 MexanusMa. Jlaboparopnas pabora 0.5
«3mepenue KII/] HakIOHHOM MIIOCKOCTH
61 Pemenue 3amau mo reme "Pabora, bu6mmoreka [IOK
MoumocTb, KITI" https://m.edsoo.ru/ff0a4c48
6 Mexanunueckas sHeprus. Kunernueckas u bubmuotexa LIOK
MMOTeHIMaIbHAast SHEPIUs https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMSI MEXaHHUYECKOW IHEPIUU bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 1O TEME
"JKCIEepUMEHTAIBHOE OIpECIeHUE
64 U3MEHEHUS KHHETUYECKON U TTOTEHIIUAJIBHON 1

SHEPIUM MPY CKaThIBAaHWH TeJa 110
HaKJIOHHOHU mJIOCKOCTH"
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https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

KonTponbHas pabora o teme «Pabota u

65 1
MOILHOCTb. DHEPIUS»

66 PezepBHbIii ypok. Pabota ¢ Tekctamu 1o 1 bubmmnorexa LIOK
TeMe "MexaHnueckoe IBHUKeHHE" https://m.edsoo.ru/ff0adee6d
PesepBHblii ypok. Paborta ¢ TekcTamul 1mo

67 o\ . N 1 bu6mmoreka [IOK
TeMe ) aBJieHUE TBEPJIBIX TN, KUAKOCTEH U https//m. edsoo.rw/f0adffe
ra3oB
PesepBHbIii ypok. PaGoTta ¢ Tekctamu 1o

68 , ; 1
teme "Pabora. MomumocTs. DHeprus

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

8 KUIACC

KounuyecTrBo yacos DJIeKTPOHHbIE
Ne ¢ posbie
Tema ypoka Kontpoabnbie | [lpakTnueckue
n/m Bcero o0pa3oBareJibHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE [TOJ0XKEHUS MOJIEKYIISIPHO-
1 KAHETHUYECKON TEOPUU U UX ONBITHBIE 1 bubmmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca u pasmep aTOMOB ¥ MOJIEKYII 1
3 Mopenu TBEPIOTO, KUJIKOTO U 1 bubnmnoreka LIOK
ra3000pa3HOrO COCTOSHUI BEIeCTBa https://m.edsoo.ru/ff0a540e
OOBbsicHeHHE CBOMCTB TBEPAOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSHUU BEIIeCTBa Ha 1
OCHOBE ITOJIO)KEHU I MOJIEKYIISIPHO-
KUHETUYECKOU TEOPUU
5 Kpucrannmmueckue n amopHbie Tema 1 brbmmorexa [IOK
p p https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallUWJUISIPHOCTb. | bubmmnorexa [IOK
[ToBepxHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TerioBoe pacumpeHue u cxaTue 1 bubmmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
2 Temnepatypa. CBsi3b TEMIEpaTypbl CO 1
CKOPOCTBIO TETJIOBOTO JIBUKEHUSI YACTHII
9 Buyrpennss sneprusi. CiocoObl H3MEHEHUS 1 bubnuoreka [IOK
BHYTPEHHEN dHEPTUU https://m.edsoo.ru/ff0as5c60
10 Bunbl Tennonepenaun 1 bubamorera LIOK
a pea https://m.edsoo.ru/ff0a6412
VYpok-koHdepennus "lIpakruueckoe
P Gep P bu6mmoreka [IOK

11

MCIIOJIb30BaHME TETIOBBIX CBOMCTB BEILECTB
1 MaTepUaJIoB B LIeJsX dHeprocoepexeHus"

https://m.edsoo.ru/ff0a65c0
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12 KonuuecTBo TennoTel. Y aenbHas bu6mmoreka [IOK
TEMIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHUE TEMIOBOTO OanaHca. bubmuotexa [IOK
TennooOMeH U TemI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas padora "UccnenoBanue
14 SIBJICHUSI TENJI000MEHA NPY CMEUTMBAHU U bubmorera LOK
. _ p https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topsiuei BobI"
Pacuyer konuuecTBa TENI0THI, HEOOXOUMOTO
15 JUTsl HAarpEeBaHUs TeJla U BBIJIEISIEMOTO UM
MpY OXJTAXKICHU U
16 Jlaboparopuast pabota "Onpenenenue bubmmoreka [IOK
YIEJIbHOU TEIJIOEMKOCTH BEILECTBA" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIMBA. Y iebHasl TENI0Ta bubmmnorexa [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBieHue u oTBEpIEBaHKE
18 HUCTAUIMYECKUX TeJ. YIeJIbHas TEIIoTa bubmmorexa LHOK
p - A https://m.edsoo.ru/ff0a71d2
TJIABJICHUS
19 JlabGopaTtopHas pabota "OnpeneneHue bubnmnoreka LIOK
YIETBHOM TETIOTHI TIJIaBJICHUS Jiba" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBaHue U KOHJEHCALIHSI. bubnuotexa LIOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenbHas temnora
1 napooOpazoBaHUs U KOHICHCAIUU. bubmuotexa [IOK
3aBUCHMOCTb TEMIIEPATYpPhl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EPHOTO JTaBJICHUS
Brnaxunocts Bozayxa. Jlaboparopnast pabota
22 "OnpeneneHre OTHOCUTEILHON BIAKHOCTH bubmmorexa TIOK
pea https://m.edsoo.1u/ff0a7628
BO3ayXa"
” Pemienne 3amay Ha onpeiereHre BIAKHOCTH

BO3/yXa



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
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[MpuHUUIB pabOTHI TETIJIOBBIX IBUTATEICH.

24 [lapoBas TypOuna. /[Buratens BHyTPEHHETO
CrOpaHus

55 KIII TenmoBoro auratens. TermioBbie bub6muoreka [IOK
JBUTATENN U 3aIATA OKPYXKAKOLEH cpeapl https://m.edsoo.ru/ff0a7c7c

26 3aKoH COXpaHEHHS U MPEBPAICHUS YHEPTUH
B TETUIOBBIX ITPOIIECcCax
[ToaroToBKa K KOHTPOJBHOW paboTe Mo TeMe

27 "TensoBble sBIeHUs. I3MeHeHHE Bubmiorexa HOK

T https://m.edsoo.ru/ff0ag83f2
arperaTHbIX COCTOSIHMH BelecTBa"
KonTponbshas padora no teme "Teryiosie
28 saBieHus. MI3MeHeHne arperaTHhIX COCTOSTHH M Bubmorera HOK
. P https://m.edsoo.ru/ff0a86ae
BEIIECTBA

9 Dnekrpuzanus Ten. /[Ba pona
AJICKTPUYECKUX 3apsIIOB

30 Ypoxk-uccinenopanue "IaeKTpru3anus Tei
WHAYKIIUEH U TPU COMTPUKOCHOBEHHU U "

31 BzaumopelictBre 3apsHKEHHBIX TeJl. 3aKOH bu6mmoreka [JOK
Kymona https://m.edsoo.ru/ff0a87¢4
OiekTpuyeckoe noJje. HanpsokeHHOoCTh

37 LeKT P ecroro ot Tl p bu6aunoreka [JOK

JI it ro noiad. IlpuHnun
p PUHIL . https://m.edsoo.ru/ff0a8ala
CYNEpHO3ULINU JICKTPUYECKUX TOIEH
1 Hocurenu snekrpuyeckux 3apsaoB.
DneMmeHTapHbId 3apsaa. CTpoeHune aToma

34 IIpoBOAHMKYN M TUANEKTPUKHU. 3aKOH bubmuotexa LIOK
COXpaHEHU BIIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pewenne 3a1ay Ha TpUMEHEHUE CBOMCTB bu6nunoreka [JOK
BIIEKTPUYECKUX 3apsIOB https//m.edsoo.ru/ff0a90cc

36 DJIEKTpUUYECKUH TOK, YCIOBHS €r0 bubnuotexa LIOK
cymecTBOBaHUs. ICTOUHUKHN https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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https://m.edsoo.ru/ff0a8a0a
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QJICKTPUYICCKOI'O TOKa

37 JIeliCTBHS BIIEKTPUUECKOTO TOKA bubmoreia OK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue "JleiictBue
38 3JIEKTPUYECKOTO TOJIsl HA TPOBOJIHUKH U |
TUAJICKTPUKH"
DJIEKTPUYECKUH TOK B METAJIAX, JKUJIKOCTSIX bubamnoreka LIOK
39 U Tra3ax https//m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas IeTb U €€ COCTaBHBIC YaCTH
Cunatoka. JJaboparopnas pabora bubamnorexa [IOK
41 ' Y 0.5 _
M3mepenne u peryanupoBaHue CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DJeKkTpruyeckoe Hanpspkenue. BoosTMerp.
42 Jlaboparopnas pabora "Mzmepenne u 0.5 bubmorexa [IOK
" https://m.edsoo.ru/ff0a% 14
perynupoBaHUe HAMPSHKCHUS
43 ConpoTuBieHuEe MPOBOIHUKA. Y IETbHOE bubnuoreka [IOK
COIIPOTUBJIEHUE BEILECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabora "3aBUCHUMOCTh
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnmnorexa [IOK
IIPOBOJIHUKA OT €r0 JUTUHBI, TUIOIIAAN https://m.edsoo.ru/ff0aa738
IIOIIEPEYHOr0 CEYEeHMS U Marepuana”
45 3aBUCUMOCTH CHJIBI TOKA OT HaIPSKEHUSL. bubnuoreka [IOK
3akon OMa 11 ydacTka Lenu https://m.edsoo.ru/ff0aa44a
JlaboparopHnas pabdora "MccrnenoBanme
46 3aBMCHUMOCTHU CUJIBI TOKA, UAYILETO Yepe3 ) bubnmoreka [IOK
PE3UCTOP, OT CONPOTHBIICHUS PE3UCTOPA U https:/m.edsoo.ru/ff0aa04e
HanpsbKeHHs Ha pe3ucrope”
47 [locnenoBatenbHOE U MapaieabHOE
COCIIMHEHUSI IIPOBOHUKOB
JlaGopartopHas pabdota "IIpoBepka mpaBuia
48 CJIO)KIGDHI/ISIpHaH[iDKGHI/Iﬁ HIE)I/I e 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0aaas58

MoCjaeA0BATCIbHOM COCAUHCHHUHN NBYX
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pe3uctopos"

Jlabopatopnas pabota "TIpoBepka mpaBuia

49 JISL CUJTBI TOKA MPU MapajieIbHOM 1 bubmorexa TIOK
a p P https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB"
50 Pewenne 3anay Ha npuMeHeHue 3akoHa Oma bubnmnoreka [IOK
JUTSL PA3JIMYHOTO COSAMHEHHS POBOIHUKOB https+//m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH JIEKTPUUYECKOTO TOKA. bubnmnorexa [IOK
3akon J>xoyns-Jlenma https://m.edsoo.ru/ff0abl124
5) JlaboparopHnas padora "Onpenenenue 1 bubnmnorexa [IOK
paboThl K MOIHOCTH 3JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DJIEKTpUYECKUE TIEMU U MTOTPEONTENH
53 3JIeKTpUYecKoit 2Hepruu B ObiTy. KopoTkoe bubmorexa TIOK
p p Y- p https://m.edsoo.ru/ff0ab660
3aMBIKAaHHE
[ToaroroBka K KOHTPOJIEHOHM paboTe Mo TeMe
"Jnexrpuueckue 3apsabl. 3apsLKEHHBIE Tela bubmmoreka [IOK
54 . .
" ux B3aumoeiicteus. [locTOITHHBIN https://m.edsoo.ru/ff0abd2¢
AJIEKTPUYECKUM TOK"
KonTponwsHas pabota o teme
55 "JnexTpuueckue 3apsbl. 3apsLKeHHBIC Tela bubmuoreka [IOK
" uXx B3aumoaeucTBusl. IIocTOIHHBIN https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKUM TOK"
56 ITocTosiHHBIE MAaTHUTHI, UX B3aUMOJICHCTBUE
57 VYpok-uccinenoBanue "M3ydenne mnosneit ) bubnmoreka [IOK
MOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe nose. MarHuTHoe nosie 3eMiiu U bu6moreka [IOK
€ro 3HayeHHe UII )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OneIiT OpcTena. MarauTHOE 1MoJie
59 3JIEKT Hzecxoro TOKa MarautHoe nose brbmmorexa [IOK
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
bubnuoreka [IOK
60 [IpuMmeHeHune SIEKTPOMAarHUTOB B TEXHUKE. 0.5 1

https://m.edsoo.ru/ff0ac74a
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Jlaboparopnas pabora "U3yduenue nercTBus
MarHUTHOTO TIOJISl Ha TPOBOJHUK C TOKOM"

SHGRTPOZ[BI/IFaTeHB IIOCTOAHHOI'O TOKA.
Hcnonp3oBanue BHerOHBHFaTeHeﬁB

61 TEXHUYECKMX YCTPOHWCTBAX U HA TPAHCIIOPTE. 1 bubamorexa TIOK
https://m.edsoo.ru/ff0ac86¢
JlaboparopHnas pabota "KoHctpynpoBanue u
u3ydeHue padoThl 3IeKTpoABUTaTENs"
62 OmnbiTel apazes. 3aK0H 3JIEKTPOMArHUTHOM 1
naaykuuu. [Ipasuio Jlenna
DnekrporeHeparop. CrnocoObl MOTyIeHHS
63 AEKTPUYECKON dHEPTUHU. DIEKTPOCTAHLIM U 1
Ha BO30OHOBJIIEMBIX HCTOUHHUKAX IHEPTHH
64 [ToaroToBKa K KOHTPOJBHOW paboTe Mo TeMe 1
"DNEKTpUUECKNE W MAaTHUTHBIC SIBJICHUS"
65 KonTponwsnas pabota o teme bubnmnoreka LIOK
"DJIeKTpUYECKUE U MAarHUTHBIE ABJICHUS" ! https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubmuoteka [IOK
teMme "TeroBble sBIeHUA" https://m.edsoo.ru/ff0accSe
67 PezepBHbIii ypok. PaboTta ¢ Tekcramu 1o bubnmnoreka LIOK
teMme "TIocTOsIHHBIN 31eKTpUYecKuid TOK" ! https://m.edsoo.ru/ff0acdc6
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1mo |

TeMe "MarauTHbIE SIBJIEHUA"

OBILEE KOJIMYECTBO YACOB I1O [TPOTPAMME

68
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9 KJIACC

KounuyecTrBo yacos DJIeKTPOHHbIE
Ne M@ poBbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/m Bcero o0pa3oBaTeJibHbIEC
padoThI padoThI
pecypchbl
1 Mexannueckoe aBukeHue. MatepuaibHast 1
TOYKa
) Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubmuoreka IIOK
MEXaHUUYECKOTO IBHKEHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMeEpHOE IPSIMOIMHENHOE IBUKEHNE 1 Bubmuorera IIOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpsSMOTUHEWHOE TBUKEHUE. )
CpenHsis 1 MTHOBEHHAs! CKOPOCTh
5 [IpssMmonHETHOE PaBHOYCKOPEHHOE ) bubnuoreka [IOK
JIBUKEHUE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSAMOJIUHEHHOTO
6 paBHOYCKOpEHHOTO JBHKeHHs. [ paduk 1
CKOPOCTH
JIaboparopnas padora "Onpenenenue
7 CKO I;HH: Tenf npu aBHopCKO €HHOM 1 1 bubmorera HOK
yerop PH paBHOYCKOP https¥/m.edsoo.ru/ff0adb18
IBYYKEHUH 10 HAKJIOHHOH IJIOCKOCTH"
8 CBo0OoaHoe magenue tei. OmnplTel [anmmnes 1
PaBHOMEpHOE IBMKEHUE 1O O HOCTH.
9 Ilepuo I/II) yacToTa oopa eHI/UI:p ?I)I;IHeﬁHaﬂ u 1 brbmorexa [IOK
proa partl ' https://m.edsoo.ru/ff0ae176
YIJIOBAsi CKOPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHHE |
bu6nmoreka [JOK
11 IlepBriii 3akoH HeroToHa. BekTop cHiIbl 1
p p https//m.edsoo.ru/ff0ae612
12 Bropoii 3axon HeroToHa. 1 bubnnoreka LIOK

PaBHozcHCcTBYIOIIAS cUila

https://m.edsoo.ru/ff0ac72a
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Bu6nunoreka [JOK

13 Tperuii 3akon HptoToHa. Cynepno3unus cui hitps:/m.edsoo.ruw/fl0ac982
14 Pemenne 3a1a4 Ha TpUMEHEHHUE 3aKOHOB bubnmnoreka [IOK
HeroTona https://m.edsoo.ru/ff0aebée
15 Cuua ynpyroctit. kot Iyka I]?‘cl‘j:sJ:I/I//Irfl.Tee(iIg)c];Ir(z/If(aneca2
16 Pemenne 3anay mo reme «Cuma ympyroctu»
17 JlabopaTtopHast paborta «Onpenenenne bubnuoreka LIOK
JKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnuoreka LIOK
8 Crna Tperi https://m.edsogru/fﬂ)aﬂ%
19 Pemenue 3anau no teme «Cuiia TpeHUsD brbmorexa IIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabora "OnpeneneHue bubnuoreka [IOK
K03 (UITMEHTa TPEHUS CKOJTBKECHUS" https://m.edsoo.ru/ff0af8be
o1 Pemenuie 3amau mo teMe '"3akounsl HeloToHA. bu6nmmoreka [JOK
Cuna ynpyroctu. Cumna tpeHus" https//m.edsoo.ru/ff0afb8e
2 Cuna TSbKeCTH M 3aKOH BCEMHUPHOTO bubmuoreka [IOK
TATOTCHHS. Y CKOPEHHE CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypox-koHbpepeHus "[[BUKEHHUE TENT BOKPYT
23 rpaBUTalMOHHOrO 1IeHTpa (ConHeuHas
cucrema). ['anakruku"
24 Pemenue 3amau o treme "Cuma TSHKECTH U bubmuoreka IIOK
3aKOH BCEMHPHOTO TSITOTEHUS" https://m.edsoo.ru/ff0af5f8
)5 IlepBast kocMuueckass CKOPOCTb. but6mmotexa LIOK
HeecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepranbHON TOUKH.
2% A6"COJ'IIOTHO TBEpIOE TGJ‘I?. Palif—IOBeCI/Ie bubnuoreka LIOK
TBEPJOTIO TeJIA C 3aKPEINIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpaIlCHUS
27 MowmenT cuinsl. LleHTp TsKECTH
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)8 Pemenue 3anay no reme "MOMEHT CHJIBI. bubnmoreka [IOK
LenTp TspKECTH" https//m.edsoo.rw/ff0b02b4
[ToaroroBka K KOHTPOJILHOH paboTe 1Mo TeMe

29 "MH P P bubnuoreka LIOK

exaHquCKoe ABHKCHHC. https://m.edsoo.ru/ff0b0408
Biaumoneiicteue Ten"
KountponwsHas pabora no treme
30 ”Mex‘fHI/IquKOI; BHKCHUE bubmorexa LIOK
N A ) https://m.edsoo.ru/ff0b06ec
Bzaumoneiicteue ten"
Nmnynbe Tena. UMnynsc cuibl. 3aKoH

31 N bu6nmmoreka [JOK
COXPATCHUA UMILYJIbCa. FTPYTOe 1 https//m.edsoo.ru/fl0b07fa
HEYIPYroe B3auMOJCHCTBUE

1 Pemenue 3anay no teme "3aKOH COXpaHEHUS bubnmnoreka [IOK
umnymnesca" https://m.edsoo.ru/ff0b096¢

13 VYpoxk-xkoHpepenuns "PeakTuBHOE ABUKEHUE
B MIPUPOJIE U TeXHUKE"

bu6nmmoreka [JOK
34 M 0
CRAHMHACCIAA pabota 1 MOTHOCTS https/m.edsoo.ru/ff0b0as4

35 PaboTa cuiibl TSHKECTH, CHITBI YIIPYTOCTH U bubmoreka [IOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0dby
JlaboparopHas padora «OnpenencHue

36 paboTHI CUJIBI TPEHUS TIPH PABHOMEPHOM
JIBUKEHUH TeJla [0 TOPU30HTaTbHON
MTOBEPXHOCTU»

37 CBs13b dHepruu U padoThl. [loTeHnmanpHas
SHEPTUs

13 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KAHETUYECKOW YHEPIUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsl SHEPIUU B MEXaHUKE

40 JlabopaTtopHnas pabota «13ydenune 3akoHa bubnuoreka LIOK

COXpaHCHUS DHEPIUU»

https://m.edsoo.ru/ffOb12fe
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41 KomnebaTenpHoe IBHIKCHHUE U €TO bubmuoreka IIOK
XapaKrepuCTUKA https://m.edsoo.ru/ff0b1858
4 3aryxatonme KonebaHus. BeIHYKICHHBIC bubnmoreka [IOK
KoJieOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTH4eCKU U NIPYKUHHBINA MAsITHUKU
Ypok-HuccieaoBanue «3aBUCUMOCTD IIEPHOA
44 K(f)ne6aHI/n71 OT JKE€CTKOCTH II WHEI U ﬁaccm buomorexa IOK
pyx httpsz/m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHne 2HEPTUN TPU MEXaHHYECKUX
KOJIEOAHUSIX
JlabopaTtopuas pabora «OmpeneiaeHne
46 qaCTOPTLI Hpne I/]i)O a Kone6azm71 I HUHHOTO bubmorexa IOK
PHOA pyx https://m.edsoo.ru/ff0blaec
MAasITHUKa)
JIaboparopnas padora «IIpoBepka
47 He3aBII)/ICI/II\I?IOCTI/IpHe noja II:OJ'Ieé)aHI/Iﬁ a bubmmorexa LIOK
p py3a, https://m.edsoo.ru/ff0b197a
MO/IBEIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexannyeckue BoJIHBL. CBOIICTBA
48 MexaHndeckuxX BoaH. [IpomonbpHbie B bubmorexa [IOK
- poA https://m.edsoo.rw/fOb21fe
MOTEePEYHBIE BOJTHBI
49 Ypok-koHdepenius "MexaHn4eCKre BOITHBI
B TBEpAOM Tene. CelicMruecKre BOTHBI"
50 3Byk. PactipocTpanenue u oTpakeHue 3Byka
51 Ypok-uccrnenoranue "Habmonenue
3aBUCHUMOCTHU BBICOTHI 3BYKa OT 4acTOTHI"
57 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUUYECKHI PE30HAHC
53 Ypok-koHdpepeHus "YIbTpa3sByK U bubmuoreka [IOK
uH(}pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka K KOHTPOJILHOM paboTe 1Mo TeMe bubmuoreka IIOK
"3akoHbI coxpaHeHUs. MexaHnuecKue https/m.edsoo.ru/ff0b25f0
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KoJicOaHUs U BOJIHBI"

KonTponrsHas padoTa mo Teme "3aKoHbI

55 coxpaHeHUs. MexaHu4deckiue KoJIeOaHus u
BOJIHBI"
56 DJIEKTPOMAarHuTHOE MOJIE. bubnmnoreka [IOK
DJIEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa AIEKTPOMarHUTHHIX BOJIH
VYpox-koudepennus "lkana
AIIEKTPOMArHUTHBIX BOJIH. Mcronb30Banme bubnuorexa [IOK
58 .
BIIEKTPOMArHUTHBIX BOJIH TSI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsi3u"
Vpoxk-uccienosanue "M3ydenne CBOMCTB
59 ) peKr oma 0 yj: OMOIIIHIO bubmmorexa TIOK
1 MarHUTHBIX BOJIH C ITOM
p e https:/m.edsoo.ru/ff0b2c6¢c
MoOunpHOTO Tenedona"
60 Pemenue 3aau Ha onpeeieHue YacTOThI U
JUTMHBI JIEKTPOMArHUTHOM BOJIHBI
61 DIIeKTpOMarHuTHasi Mpupoja CBETa. bubnmnoreka [IOK
Cxopoctb cBeTa. BoiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hctounuku ceera. [IpsmonuneitHoe
62 acrnpocTpaHeHue ceeta. 3atMenust CoyiHLa 1 bromorexa LIOK
pacnpoctp ' B https://m.edsoo.ru/ff0b3658
JIynsl
3aKoH OTpakeHHUs cBeTa. 3epkaia. Pemenue
63 3a7a4d Ha €HEHUE 3aKOHA OTPaXe Bromuoreia LOK
9 Ha MPUMEHEHH Ha OT HUS
8 P P https://m.edsoo.rw/ff0b38c4
cBeTa
64 IIpenomnenue cBeta. 3aKOH MPEITOMIIEHUS but6mmotexa LIOK
cBeTa https://m.edsoo.ru/ff0b3aca
[loiHOE BHYTpEHHEE OTPaXKEHUE CBETA.
65 chonm%iie nonHofo BHYTPEHHETO bromiorexa [IOK
yip https://m.edsoo.ru/ff0b3c5c
OTPaKCHHS B ONITHICCKAX CBETOBOJIAX
66 JlabopaTtopHast pabora "UccnenoBanue
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3aBHCHMOCTH yIJla MPEJIOMIIEHUS CBETOBOIO
Jqy4a OT yIJla MajieHus Ha TpaHulle "BO3IyX-

m

CTCKIIO

VYpox-koHdpepenuus "Hcnonb3oBanue

67 MOJIHOTO BHYTPEHHETO OTPaKCHHUSL:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBSI3b"
bubmuoreka IIOK
68 JInn3el. OnTryeckast cuiia JTUH3bI https:/m.cdsoo.ru/fOb3f2c
. Bu6nuoreka [JOK
IT
69 OCTpOCHHE N300paKeHUH B TMH3AX hitps//m.cdsoo.ru/ff0bddda
JlaboparopHast padota "Onpenenenue
70 ¢do fHOF(f) aC(I))TOﬂHI/IH u orl)nzllxlqecxoﬁ CUJTBI bubmorera [OK
1 P . hitps//m. edsoo.rw/ff0b4206
coOuparorreit TuH3b1"
- Ypox-koH(pepenuus "OnTuyeckue TNH30BbIC bubnuoreka LIOK
npubopsr"” https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue bubmmorexa TIOK
" P https://m.edsoo.ru/ff0b4684
7 Ypoxk-xondepenuus "ledexrsr 3penus. Kak
COXpaHUTh 3peHue"
Pasnosxenue 6enoro ceera B criektp. ONBITHI
74 Herorona. CiioxeHnue criekrpan : €To bubmmorexa [IOK
PIOTOMA. TIIOKEHHE CHCKTPAILHBIX IIBETOB. https://m.edsoo.ruw/ff0c0f4c
Hucnepcus cera
Jlaboparopuast pabota "OmBITH TIO
pasnoKeHuIo OEJI0Tro CBETa B CIEKTP U bu6mmoTtexa LIOK
75
BOCIIPUSATHIO I{BETA IPEAMETOB IIPH UX https://m.edsoo.ru/ff0cOe2a
HaOII0JICHUH Yepe3 IBETOBBIC (PUIBTPHI"
Ypoxk-nipakrrkyM "BosHOBBIE CBOMCTBA
76 CBeTa: Iucrepcusi, uHTepdepeHus u
mdpaxus”
77 OmneiTer Pesepdopaa u mranerapHast MOCITH bubmorexa [IOK

aroma

https://m.edsoo.ru/ff0c12a8
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78

[Toctynatel bopa. Moaens aroma bopa

79 Hcnyckanue u MOIIOUICHUE CBETa aTOMOM. bubmmotexa LIOK
KBanTsl. JInHEHUaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144¢

20 Ypok-tipakrukym "HabnrogeHue criekTpoB bubnmoreka [IOK
ucnyckanus" https:/m.edsoo.rw/ff0c 1550

81 PannoakTuBHOCTE U €€ BUBI bubmorexa [IOK

A A https://m.edsoo.ru/ff0c1672

20 Crtpoenue atoMHOrO sifpa. HyknmoHHas bubnmnorexa [IOK
MOJENb https://m.edsoo.ru/ff0c18ac

83 PannoakrtuBHbIe mpeBpateHus. M30Tomnbl Bubnmoreia [OK

g peBpatl ' https://m.edsoo.ru/ff0c1al4

84 Pemenue 3anay no reme: "PagnoakruBHbIe bubmuoreka [IOK
npeBpameHus" https://m.edsoo.ru/ff0c 1bda

85 [lepuon monypacmnana
Ypok-kordepeHnnus "PagrnoakTuBHBIC bubnmoreka [IOK

86
M3IIy4eHUs B IPUPOJIEC, METULIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126

87 S nepHble peakiiuy. 3aKOHbI COXpaHEHUS bu6mmotexa LIOK
3apsAA0BOTO0 U MacCOBOIO YU CEI https://m.edsoo.ru/ff0c1¢58

28 DHeprus cBs3u aTOMHBIX siiep. CBs3b Macchl bu6mmotexa LIOK
U JHEPTUUA https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no teme "SAnepueie peakuuun"

90 Peakunu cuHTe3a U IeNeHUS SACP. bubnmoreka [IOK
Uctounnku sHeprun CosHLa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypox-koHpepeHus "SnepHas sHepreTHka.

91 JleiicTBYsI palMOaKTUBHBIX U3ITy4EHUH Ha
YKUBBIC OPraHU3MbI"

[ToaroroBka K KOHTPOJIbHOM paboTe 1Mo TeMe
90 "DIEKTpOMarHuTHOE TOJIE. bubmorexa [IOK

DJIeKTpOMarHuTHbIE BOIHBI. KBaHTOBBIE
siBjieHuA"

https://m.edsoo.ru/ff0c223e
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KonTponbHas pabota o teme
"DIEeKTPOMarHuTHOE MOJIE.

93 1
DJeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
sBieHus’"

o4 [ToBTOpenue, 0606menue. Jlaboparopusie I 1 bubnuoreka [IOK
paboTsl 1o Kypcy "B3aumopeiictBue ten" https://m.edsoo.ru/ff0c245a
ITosTOpenue, 0600mEeHne. Pemenne

95 P B 1 bubmoreka IIOK
pacueTHBIX U KAYECTBCHHBIX 3a7ad 110 TeME https//m.edsoo.ru/f0C2572
"TeryoBble mpouecch”

[ToBTOpenue, 0600mEeHne. Peenue

96 P B 1 bubmmoreka [JOK
pacueTHbIX U Ka‘leCTBeHHLIXﬁa,I[aH 10 TEME https//m.edsoo.rw/f0c2a22
"KITJI TemnoBwix nBuraremnei”

[ToBTOpenue, 0600menue. Pemenue

97 aCUETHBIX 1 KAUECTBCHHBIX 3a7a4 I10 TEME 1 bubmorera [OK
p o https://m.edsoo.ru/ff0c2b30
"KIT anekrpoyctanoBOK"

08 [ToBTOpenue, o6o0mmenmne. JlaboparopHbie 1 1 bubnmoreka [IOK
pabotsl 1o Kypcy "CBeToBble siBiIeHUS" https:/m.edsoo.rw/ff0c2c52
IToBTOpenue, obooOIenue. Pabora ¢

99 TCKCTaf/II/I 10 TEME I'gaKOHBI COXpaHEeHUS B 1 bubmorexa TIOK

\ P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTOpenue, o6o0menue. Padora ¢ 1 bubnuotexa LIOK
Tekctamu 110 Teme "Konrebanus v BOIHB" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Padora ¢ 1 bubnunoreka [IOK
TekcTaMu 110 TeMe "CBeToBbIe sIBJIeHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0606menue. Padora ¢

102 TekctaMu 1o TeMe "KBaHTOBas u siepHas 1
¢duznka"

OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 27
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